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This manual is designed and written for California Department of Water Resources Program
Managers in charge of envirorunental measurement projects. It has been extensively reviewed and
has received tbe endorsement of DWR's Quality Control CommjUee which is comprised of various
Division and District representatives.

The purpose of this manual is to document the general sampling procedures used by DWR.
The immediate goal is to provide the groundwork for the development of project-specific sampling
manuals, provide quality assurance/control procedures for sampling and the necessary information
for the development of the data quality objectives. The long-tenn goal is to standardize sampling
equipment and methods so that comparable and reliable data are obtained.

At present, DWR employees llse a wide variety of equipment and procedures. The great
extent of this variety makes it difficult to provide highly detailed instructions for field sampling
procedures in one document This is why it is highly recommended that Program Managers or their
staff develop project-specific sampling manuals unique to their operations. Therefore, the contents
of this manual are not intended to cover every sampling procedure for all types of equipment.
Rather, it sets forth basic sampling principles which are relatively independent of equipment or
methods used. In many cases, detailed descriptions are provided for equipment and procedures
which are widely used at DWR. The mention of trade names or brands does not constitute an
endorsement by the State of California.

The development of new and improved field techniques is a continuing process. Therefore,
this manual will be updated as necessary. A training program IS planned io tandem with this manual.
For further information, contact Judy Heath of DWR's Quality Assurance/Quality Control Program
at (916) 327-1672.

PURPOSE ANO SCOPE 1



Environmental samples should represent the larger "population" from which they are taken. [n
practice it is seldom possible to collect a completely representative sample, but this is a goal which
must be pursued. The sampler must ensure a quality sample by using clean equipment. properly
prepared containers, good sampling technique, and proper sample preservation.

The goal of quality assurance in sampling is to identify. measure. and eliminate or minimize
errors which contribute uncenainty to the data. For example, blank samples (usually demineralized
water free of the parameter of interest) and other quality control samples are used to assess
contamination due to sampling procedures. This helps to identify, control and minimize the effects of
errors.

The most sophisticated equipment will fail to give good results if the sample is non
representative, contaminated during collection, or improperly preserved or handled. The quality control
measures taken by laboratory personnel can account only for errors that occur after sample collection
and delivery; therefore, sampling procedures must be properly evaluated and planned to minimize
sources of error in the sampl.ing process.

Modem environmental sampling requires an extraordinary degree of care. Analytical detection
limits are now common in the parts per billion or parts per trillion range. When such small
concentrations of materials are being analyzed, a sample can be easily contaminated. A pa.J1ic1e of dust
or a fmger in tbe sample can cause contamination.

In the final aoalysis. the sampler is the major controller of the quality of samples. It is an
important responsibility to protect the quality of data produced by DWR

2 IlffFIoovcrJOf/



QUALITY ASSURANCE/CO TROL (QAlQe)
1l1e quality of analytical data is critically dependent on the way the sampling is conducted, the

manner in which the sample is handled and analyzed and, finally, how the data are handled. Good
quality control mUSI be built into the sampling plan from the outset.

Written Procedures

Sampling plans are written protocols and should be induded or referenced in the QA Project
Plan. The sampling plan incorporated as part of the project plan (or standard operating procedures for
sampling) delineates the details on:

~ Sampling locations

... Sample type

... Sample frequency

~ Number of samples

~ Duration of sampling

~ Sample volume

~ Sample collection methods and holding times

~ Equipment to be used for the sample collection

~ Sample containers

.. Pretreatment of containers

~ Type and amount of preservati ve to be used

.. Blanks, duplicates/triplicates. spiked samples, replicates

.. Chain of custody procedures

~ Any other pertinent matter which will have a bearing on the quality assurance in collecting and
bandling sanlples

Guidelines on (he above can be found in the DWR publication, Guidelines for Preparing QA
Project Plans. Although designing for quality assurance takes a linle extra time and attention at the
outset, (his effort will give the best and most valid data in the end.

QUAUTY ASSURANCE / COIfTROL (QA lac) 3



Where adequate QAJQC practices are employed, the overall costs cmd totalljme spent are
generally lower ,md valid data yield is generally higher than in programs where QAJQC practices are
inadequate.

Contamination Avoidance

Samples should be safeguarded from anulyte loss. t<llllpering. or misidentification. This
requires a good sample management system in which aJl steps are properly taken and documented
from the lime the sample is collected until th.e time it is analyzed. The sampler is required to
scrupulously follow the sampling program indicated by the Program Manager to ensure reliable data
resu Its.

As mentioned previously, every possible precaution should be taken to prevent contamination
and ensure reliable daw result.~. Contamination may be introduced during sample collection, handling,
storage, or tran~pon to the laboratory.

COlrunon ~()urccs of potential sample contamination during sample collection include unclean
equipment and apP<U"<ltuS. improper handling of ~amples (e.g., filtration). improper preservation
protOCOls, an unclean working environment (e.g .. roadside dust, smoking). and unclean sample
containers. Common sources of contaminotion from sample transport and storage include use of
unclean storage cOlllainers, cross-contamination between samples (e.g.. volatile organic samples
becoming contaminated becaLl~e of the proximity of other samples), and improper cooling
te mperaturcs.

Instrument Care

As an added step toward ensuring good quality data. procedures should be developed for
routine testing. maintenance and caJibration of the equipment. This manual generally addresses
cleaning, mainlenance and calibration of measurement equipment but the manufacturer's instructions
should be consulted for more det<Jil. These procedures should establish routine maintenance, testing
and calibration intervals, and generate a documentation record system. An example of an "Insh1Jment
Maintenance. Calibration and Repair Log" which mny be used for this purpose is found in
Appendix A.

4 OUAUTY AssURANC£ / CONfflOl (OA / ac)
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Audits

Random control checks or auctits should be performed ro make sure that appropriate sampling
guidelines on sample collection, handling, storage, and transpoJ1ulion are followed by the field'
personnel, and deviations, if any, are rectified. TIle Program Manager is the primary slaff person
responsible for conducting audits within the program.

Periodically, field sampling programs will be independently audited by the DWR QA Officer,
who will check for clean equipment. preparation area and vehicle conditions. properly maintained field
and equipment logs, proper oftice preparation procedures. proper field sampling and analysis
techniques, and completed QA Project Plnns. The QA Officer will work with the Program Manager to
address any problems encountered.

QAlQC Samples

Analytical field conlrol is perfonned by incorporating duplicates, blanks, spikes, and known
reference standard samples into the collection effort. A description follow~:

Field Duplicates

These are second samples collected at the same location. time, and in the same manner as the
original sample. Field duplicates are llsed to a"sess precision associated with the laboratory and the
field collection process. ft is recommended that one field duplicate be ta.ken for. every len samples
taken, or One field duplicate be taken for each sampling run.

Field duplicates are often presented to a laboratory "blind"; i.e., the lab()ratory is not made
aware that the batch contains replicate samples. This procedure is recommended.

'icld Blanks

These are samples of purified water brought to the field, then either fj.ltered or not, before
being transported back to the labora/ory with the samples. Filtered blanks help to check possible
contamination from hoses, housing, filters, and technique. UnfLltered blanks help to check possible
contaminalion from containers and preservatives. The travel blank helps to check diffu~ion of
contaminants into samples which might occur in the process of collecting and transporting samples
from the field. Travel blanks are particula.rly important when volatile chemicol analyses are planned.

Samples submit1ed to the D'vVR Bryte Chemical Laboratory for nUITients and trace metah
analysis should be accompanjed with filtered and unfiltered blank samples. TI1e recommended
frequency is one set for each field crew run. Preparation is as follows:

QUALITY ASSURANCE / CONTROl (QA /OC) 5



Nutrient Blanks. Unfiltered-one eight-ounce plastic bottle filled with blank water
(laboratory supplied). Filtered-one eight-ounce plastic bottle filled with blank water supplied by
the laboratory, which has been filtered in the field llsing the normal filtration equipment.

Note: If only total nutrient is. requested, only the unfiltered blank is necessary.

Trace Metal Blanks. Unfiltered-one 16-ounce acid washed plastic bottle filled with blank
water and one milliliter of nitric acid (ampule provided by laboratory). Filtered-ooe 16-ounce acid
washed plastic bottle filled with blank water which has been filtered through the field apparatus., plus
one milliliter of nilric acid (ampule provided by laboratory).

Note: If only total trace metal analysis is requested, only unfLitered blanks are necessary. Both
unfiltered and ftItered blanks should be used for dissolved 1l'ace metals.

Volutife Blanks. For volatile analysis samples, a pair of travel blanks prepared by the labora
tory from organic-free water should accompany each batch of sample vials 10 the field and back again.
These blanks are required to prove that containers were properly cleaned and that no contamination
occurred during handling.

Standard Minera(s. Blanks are normally not required for standard minerals, since contamina
tion is not usually significant. However, for very low level detection work, such as mineral analysis for
rain water, blanks may be necessary. Consult with the QA Officer if you are planning special low level
analyses.

Spike

Spikes are samples "spiked" with a known amount of analyte and analyzed using standard
techniques. This analysis produces data on analytical accuracy. Accuracy is a measure of the ability to
correctly quantify a known quantity of analyte in a sample, or in other words, to get the correct answer.
(Precision is a measure of the ability to get the same answer through repeated measurements of a
sample.)

Tn complex matrices, such as agriculrural drainage, waste water, and soils, constituents in the.
matrix can often interfere with the chemical analysis, Therefore, it is often necessary 10 prepare
"matrix spike" samples to verify that the sample matrix does not interfere with the analyses. If your
plan is to sample one of the matrices listed above or other complex matrices, consult with the QA
Officer who will assist in determining whether and how spike samples should be incorporated into
your sampling plan.

6 QUAlITY AsSUflANCEI CoI{TRQL (QA I QC)
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tnndal'd Rcfcrcm:c Sample."

Standard reference samples are samples specially prepared by agencies such as the National
Bureau of Standards, and contain known concentrations of a substance. These samples are submitted
by the Program Manager to the laboratory blind; that is, samples do not look any different from the
samples collected in the field. They are submitted as a check on performance. The QA Officer can
help to obtain these samples for the Program Manager's use. The standard reference samples are used
to provide the Program Manager and the laboratory with invaluable accuracy data.

As an "external" quality control check, reference samples can frequently be used (0 identify
systematic, analytical errors which are otherwise unlikely to be observed. Interlaboratory comparisons,
in which split samples are analyzed by more than one laboratory, are also valuable external means of
detecting systematic errors. The laboratory should run an independent reference sample at least
quarterly coinciding with the time samples are analyzed.

Data Quality Assessment

Quality assessment describes those techniques used to assess the quality of the measurement
process and the results. The Program Manager needs to examine the data from both the field analysis
and the laboratory analysis to determine if it is reliable and meets the objectives of the sampling
program. Details for data quality assessment are presented in the DWR draft Guidelinesfor PreparillS
QA Project Plans. This publication is expected to be available in the winter of 1993. For details contact
Judy Heath of DWR's QNQC Program (916) 327-1672.



FIELD PREPARATION
In general, the Program Manager is responsible for planni ng or over~eeing the planning of the

entire monitoring project. including sampling. analy~is. data interpretation, and reponing. These plans
are documented jn the QA Project Plan. The objective of a QA Project Plan is to enSlil'e tbat rhe quality
of the data callecred is reliable and appropriate for the objecti ves of the monJwring project.

Program Manager responsibilities also include taking prccilutions \0 ensure the safety of the
employees, ensuring adequate sampling supplies, c,llibraling and cleaning equipment, as well as
completing paperwork accurately. including sample l<lbeling. These responsibilities are frequently
delegated to staff.

Before sampling, staff involved in the field trip should have an opportunity to review the QA
Project Plan for the project. 111is document will inform them of Ole specific procedures they arc
expected to follow when sampling. Thus. they have an opportunity to discuss any questions about their
respective roles. and to clarify the goals of the sampling effort. Moreover, before a Program Manager
can even take samples from the iield, he or she needs to know where to sample. how many samp1e.s are
needed, what types of ~amples are needed, which laboratories to choose, and so on. This is where the
necessary task of sampling design comes in. A more thorough discussion of sampling design can be
found in Appendix B.



Checklist

One of the mosl important ways to ensure quality and reduce errors is to develop and use a
detailed checklist of acti vities to be performed in can nection with field sampling. The following
general checklist can be used.

PREPARATION CHECKLIST

o Condition and availability of boats, motors, trailers, laboratory vans, pumps, etc.

U Condition, calibration. cleanliness and availability of sampling and analytical equipment

Type and number of sampling containers

o Container labels

o Stabilizers, reagents or preservatives for samples (e.g., pH buffers, calibration standards,
preservati ves, etc.)

[:1 Field books

o Laboratory submittaJ forms including Chain-of-Custody Reports

o Safety equipment including eye protection. life vests. radios. special clothing, and firsl aid kit

Maps with sampling locations plotted

o Transportation, shipping and storage requirement,> of samples before delivery to laboratory

o Access pemtission and gate keys obtained

o Prior notification 10 laboratory (laboratory must be notified so that they can schedule the
workJoad)

o Ice chests with ice

n Sampling schedule-stating the time when each station should be sampled

Equipment Condition
All equipment, including boats, laboratory vans, pumps, etc., should be carefully checked for

proper operalion prior to the sampling run. Some conditions to look for are broken or cracked
components, leaky seals, frayed ropes. loose bolts or screws, blown fuses, inoperative readout devices.
batteries with insufficient power. and corroded or dirty electric terminals. Care should be Laken when
lubricating equipment because lubricants can be a source of sample contamination.

It is a good idea to carry an extra supply of fuses, flashlights, lantems and any glassware to
be used. .

10 FJELD PREPARAnoN
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Equipment Calibration

Calibrate instruments to comply with manufacturer's or laboratory specifications before and
after the sampling run. If a post-run calibration indicates significant instrument dri fL has occurred
during the run, data collected by the instrumeot during the run are generally not usable. Repair or
replacement of parts should be considered if reactings do not fall within acceptable ranges.

Where calibration is simple,. as with the Yellowspl;ngs DO meter. calibration checks should
be repeated during the sampling run. Calibrmion procedures for field measurement equipment, along
with methodologies for measurement, are described in Chapter 7.

Instrument calibration log books should be maintained for each instrument documenting its
condition, scheduled periodic services, the date, and the individual perfonning the calibration,
maintenance, or repair. Appendix A shows an example calibration log sheet. Calibration log books
should be bound volumes with munbered pages, and entries should be made with indelible ink. All
permanent record books such as field notebooks should be bound with numbered pages, and entries
made with indelible ink

Equipment Cleanliness

Chemical cleanliness of field sampling equipment and laboratory glassware is important.
Genera!Jy, chemical cleanliness requires rigorous cleaning with hot water, strong detergents, and more
than one rinse. Samples are not representative if contaminated by dirty sampling equipment,
containers, or measuring equipment. If available, commercial laboratory dishwashers are a real asset to
a field preparation laboratory.

More specific cleaning measures foHow:

Glasswm·e Bottles

Typically, glassware should be washed in a strong phosphate-free detergent using hot water,
and followed by two rinses with tap water and one rinse with demineralized water. Rinse water poured
over chemically clean glassware flows off in a sheet, as opposed to forming droplets.

Plastit llol1les

Plastic bottles which have never been used before, and have been properly stored and
protected from contamination, do not need to be cleaned for use as containers for the major
minerals. This is because the manufacturer cleans plastic bottles before being sold. They should,
however, be rinsed with the sample water before being filled. In cases where trace metal samples
will be collected, only laboratory acid-washed botlles should be used. Arrangements can be made
with the chemical laboratory for acid cleaning.

Sampler

The sampling device (e.g.. stainless steel bucket, Van Dorn, Kemmerer, bailers, augers, ponars,
etc.) should be thoroughly cleaned with phosphate-free detergent and steam cleaned, where steam
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cleaning equipmem is available, All traces of detergent must be removed from the equipment before
use to avoid contaminating the sample.

Filtel'ing Sy. tem

The filleTing system should be completely cleaned and tested to ensure proper operation
before every trip. The cleaning cao be done by placing both the intake and outlet tubes in a container
filled with a hot solution of strong detergent, and the pump should be operated for several minutes.
This should be followed by a good rinse with tap water. The two tubes should then be placed in a
container of 5 percent solution of nitric acid and the pump allowed [0 operme for several tn.inutes. A
quart of demineralized water should be pumped through as a final rinse.

If unusual filter media are used, or if the filtration is being performed for an unusual
analysis, the laboratory or QA Officer should be contacted to determine an appropriate cleaning
procedure.

Mobile Laboratory

Cleaning the inside of the vehicle or boat, especially the counter area and sinks, is critical for
llvoiding contarni nation of samples. Cleaning the Ooor is also important to avoid dust entering samples.
sampling equipment, and reagents. Vehicles should be thoroughly cleaned prior to each sampling run.

S j nks shou Id be tested for proper operation, storage tanks shou Id be complete!y fj lied with
demineralized water before each sampling run, and any holding tanks should be emptied. Make sure all
safely equipment is in place (e.g., eye protection devices and washes, gloves, first-aid kits, etc.).

Smoking in mobile laboratories or while sampling is both a
contamination risk and safety hazard, aDd is prohibited at
all times.

Ice Chests

lee chest;; and other containers for stomge of samples must be kept clean. The DWR Bryte
Chemical Laboratory has recomroended that blue ice packets not be llsed because they have the
potential to leak which could result in sample contamination. If blue ice packets must be used, care
should be taken to keep them in the lower part of tile chest An alternative to blue ice packets would be
regular ice. This could be made by filling a plastic bottle about three quarters fuU and freezing it.
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Labeling Sample Containers

Prior to the run, sample containers should be labeled with waterproof ink. Eimer a gummed
label or a label attached to a sample tag must be placed clirectly on the sample container. Applied labels
must be made of material which can withstand immersion in water, and have adhesive which will not
cause contamination or cause the label to peel in hot, cold, or wet conditions. The label information
should include:

~ Laboratory number

~ Sample type, either by name or code number (e.g., standard mineral, chlorinated organic
pesticides, Code 7, etc.)

~ Date sample collected

~ Sampling station name or code

~ Filtered Or unfiJtered

~ Preservative (acid, formalin, Lugol's Solution, rose bengal stain, etc.)

An example of a container label used by DWR follows:

ca0858
JOHNSONSL
VOACODE8
40 ml-flltered

11/13/90

Field Books

A three-ringed binder containing field sheets, laboratory submittal and chain of custody
forms, maps, and notes should be carried. The binder should be water resistant. ExIra copies of the
field sheel<;, lab submittal, and chain of custody forms should also be available.

A water-resistant field notebook is also recommended. Tbe field notebook may be bound if
the study objective is for regulatory purposes or jf data may be litigated. Bound or unbound, the
notebook should have consecutively numbered pages. Entries to the notebook are made using indelible
ink. Field notes should include the sampling site name or description, applicable weather conditions,
tide stage, stream flow estimates, waste discharges (when possible). sample cooling temperature, and
any olher conditions which may affect the interpretation of the monitoring dura.

When sampling a station for the first time, the exacllocation of the sampling site should be
described so that the site may be found again for resampling. A standardized method exists to code
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wells and define locations on streams, rivers and water bodies. The appropriate personnel within DWR
should make these detenninations to avoid duplications and confusion. When revisiting a station, maps
and photographs of the site should be included in the notebook. The field notes should contain sample
times recorded as 24-hour Pacific Standard Time.

As necessary, notes can be transferred from the field notebook for other uses. However, the
field notebook remains the Book of Original Entry for any legal purposes.

Laboratory Forms

Examples of these forms are presented in Appendix C. In general. the fonns used by
DWRare:

~ Chemical Laboratory Test Request (DWR 1263)

~ Water Analysis (Organic Phosphorous Pesticides)

.. Water Analysis (Chlorinated Organic Pesticides)

• Water Analysis (Pw'geable Organics)

.. Water Analysis (Carbamate Pesticides)

.. Water Analysis (ChJorinated Phenoxyacid Herbicides)

.. Water Analysis (Miscellaneous Peslicides)

.. Phytoplankton Analysis (DWR 3749)

• Water Analysis (Mineral) (DWR 2241a)

• Water Analysis (Miscellaneous) (DWR 2241b)

• Water Analysis (Nutrient) (DWR 2241c)

.. Water Analysis (Minor Elements) (DWR 2241d)

.. Water Analysis (Supplemental Minor Elements) (DWR 2241e)

~ Field Data Co]]ection Sheet (customized to fit need)

Laboratory submiltal sheets should also include a Chain of Custody Report if the data will be
used for legal purposes. An example of this fonn is shown in Appendix D. The Chain of Custody
Report is important, because it documents how a sample is handled from the time it is collected to the
time it is analyzed. The form also tracks the locatioo of the samples. In cases of legal dispute, Chain of
Custody Reports are very important evidence. Make sure the following infonnation is recorded on this
document:

~ The sample collector's name which must be present and legible.

.. All required signatures and dales.
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~ Storage temperature record (backed up by recorded sample storage temperature data from
field log).

~ Record of transfer of sample responsibility from one person to another.

Type and manner of sample preservation.

• The receiving date on the laboratory sample documentation which should agree with the
appropriate date on the chain of custody document.

• The chain of custody documentation which must not show a break in documented custody.

~ The sample TD number which must be recorded for each sample listed on the chain of custody
document.

A DWR Bryte Chemical Laboratory Water Analysis Code and Price List form can be found in
Appendix E. DWR Bryte Chemical Laboratory and County Codes for Laboratory Submittal Forms are
listed in Appendix F.

Safety Equipment

The type of safety equipment to be taken on the run depends on the type of samples to be
collected and the forecasted weather conditions. In general, me sampling team should be equipped and
trained to use:

• Fire extinquishers

• Eye wash equipment

• Eye protection devices

• First-aid kit, poison oak preventative solution

• Life jackets for boat and off shore sampling

• Tethering ropes for personnel to anchor themselves while sampling over water

• Two-way radios

• Fluorescent colored vests for bridge sampling

• Road markers for warning oncoming traffic

~ Rotating yellow light for vehicle roof when vehicle is stopped on or near traveled roadways
(check with the Mobile Equipment Office for latest regulations)

.. Protective clothing (gloves, hard hats, rain gear, boots, etc.)

• Sunscreen lotion
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Maps for Identifying Locations

Maps of the area to be sampled should be carried in the vehicle or boat. 1l1cse include road
. maps which have the premarked route, quad maps and nautical charts. Quad and nautical charts are

available from DWR, United States Geological Survey. and other agencies.

Access Permission to Sampling Sites

It is DWR policy to obtain written permission before entering private property. The Program
Manager is responsible for procuring permission from lhe property owners (nor tenants). A Temporary
Entry Pennit (form DWR 308) from the Division of Land and Right of Way is in Appendix G.
Signatures of property owners as weU as necessary information are LO be obtained. Signed permits
should be sent to the Division of Land and Right of Way for processing and acceptance. Copies of {his
written permission should be carried by the crew while on the sampling run.

Many sites arc accessible only by private roads that have locked gates. In such cases, a gate
key is needed from the owner of the property, utility company, or Reclamation District. A DWR lock
may already be inc1uued in the set of existing locks on these gates. If not, it may be possible to oblain
pennission [0 add a DWR lock to the existing set.

Notification to Laboratory

The laboratory should be notified prior to sampling in order 10 plan for the workload.
Notification helps to ensure the samples will be properly handled, stored, and analyzed within the
maximum holding times.
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SAFETY WAR I GS AND
PRECAUTIONS

This discussion highlights safety procedures for field sampling activities. In general, it is
advisable to have a partner on all sampling runs. A partner can help in the event of an emergency.

If a situation looks dangerous,
it probably is. Exercise caution.

For all field sampling, carry a well-stocked first-aid kil, including a poison oak protective
solution. The kit must be located in the vehicle ill a readily visible and easily accessible place. The
contents of the kit should be inspected before each trip for any necessary replacement. All mobile
laboratories must also have an eye wash station.

A two-way radio or a cellular phone should be Laken, and all crew members should be able [Q

operate it. Carry a Jist of emergency phone and radio call numbers. In addition. at least one field person
in each run should be trained in cardiopulmonary resuscitation and first aid. All field personnel should
know tllal DWR offers training courses in both CPR and first aid. Although these courses may not be
mandatory, they are highly recommended.

In case of an emergency in the Sacramento/San Joaquin Delta, radio Della Field Division
(Delta Control) and explain the emergency. At this time, request that State Police monitor the
frequency. Communicate with the State Police (radio llllit 408 or 409) and answer all questions.

Hard hats should be worn when sampling near unstable overhead strucrures.

When working along roads (e.g.. sampling from bridges), fluorescent vests should be worn,
and road markers should be near the vehicle. A rotary yellow light should be placed on top of the
vehicle.

Bridge and Shore Sampling

Often samples will be taken from places where there is a danger of faJling into water. For this
reason, life jackets should always he worn when working near water.

The person sampling should be tethered with a line fastened to a stable object, such as a
vehicle and/or an anchored ladder. For bridge sampling l tethers should not be long enough to
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allow the sampler to fall over the edge. Perlon and other types of rock-climbing ropes with a
minimum diameter of 9 millimeters are reconuneoded. Tethers must not be tied to belts.

Escape routes should be planned out ahead of time. Do not wade into streams where !.he water
is fast and deep, even with a tether.

When sampling on private property, access must be obtained from the owner (see section on
"Access Permission to Sampling Sites" in Chapter 2 and the Temporary Entry Permit fonn in
Appendix G). The owner should be asked to point out any possible safety hazards.

Beware of farm animals, especially cattle and dogs.

Be cautious of oncoming traffic when sampling from bridges, levees, and other traveled roads.
If parked on the shoulder of the road, place an orange cone about 20 feet from the rear of the
vehicle as a waming to oncoming motorists. All safety equipment must be visible and
accessible. Acquire and use a flashing yellow warning light on the lOP of the vehicle. It is a
good idea to have a pennanenl warning light mounted on vehicles which are continually used
[or sampling. If the sampling vehicle has no waming light, portable ones are available. Wear
highly visible fluorescent vests on the roads and bridges. At leas! two persons should do this
work; one should watch for traffic as the other perfonns the sampling.

Drive slowly on rough or narrow roadways. Equipment and chemicals in the sampling van or
truck should be secure so that there is no damage to them while traveling on rough roads.-

Boat Sampling

Boats are often used to sample locations in lakes, reservoirs, rivers, and channels. DWR
regulations require the presence of at leas! two persons in the boat at aJ I times. Moreover, each boat
should have a marine radio for use in case of an emergency.

Life jackets must be worn at
all times while in the boat.

Extra flotation devices should also be carried. A fully charged fIre extinguisher must be canied
in all power boalS, and there are other Jegal requirements. The DWR Boat Safety class is required for
all personnel involved in this type of fIeld work. Instructors of this class can be consulted to determine
current legal requirements for boat safety equipment.
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Ground Water Sampling

Many of the safety measures listed under "Bridge and Shore Sampling" also apply to "Ground
Water Sampling." The owner of the property where the wells are located must be contacted beforehand
for access pennissioll and for advice on the existence of any serious safety hazards (see section on
"Access Pennission to Sampling Sites" in Chapter 2 and the Temporary Entry Pennit fOlm in
Appendix G).

Pumps and pump houses often have unjque safety hazards.

Pumps are normally operated by 220 or 440 volt power, which is powerful enough to \<jll.
It is best if the OWner tUlllS the pump on. Never turn the pump on without pennission. Do
not touch wiring or equipment in contact with wiring. Watch oul for frayed or loose wires.

Use caution around pumps and
pump bouses to avoid elect.rocution.

Pump houses harbor spiders. wasps and snakes, Watch where you put your hands and feet.

Some pump motors and diesel engines are extremely loud. Ear protection should be wom
in these instances.

Oil and debris are often found around the pump area. Be careful; the ground could be
slippery.

Pump structures are often in poor condition and can present hazards from protruding nails and
boards that are weak or loose. Large-diameter abandoned wells are dangerous, and caulion
should be exercised to prevent falli.ng into the welt.

OUI-of-service or improperly abandoned wells can be hazardous if gases are trapped. Removal
of caps, plugs. elC. should be done slowly to bleed off any gases. Do not smoke around wells
because of possible explosive gases.

Municipal Waste Water Sampling

Sewage sampling presents specific problems. because of the possible disease-causing nature of
the waste. The waste water should be handled with extreme caution.

Before sampling, consult with county health authorities about appropriate vaccinarion. Up-lO
date typhoid and tetanus shots are recommended.
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Work with pl<lnl personncllo determine where the sample can be properly and safely
coHeeted. Phllll ~arely hazards can be poinled out hy <.l plant operator. A hard hat should be
WOl11.

Antiseptic soap and a chlorine solUlion, made by adding I cup of liquid household chlorine
bleach to I gallon water, should be carried.

Contact with waste water should be avoided. Wear disposable plastic glove~ when sampling.
Hands should be washed after sampung using antiseptic soap, followed by a chlorine solution
rinse. Any equipment used to collect the sample shouJd also be cleaned and sterilized. The
outside of sampling contai ners ~hould be disinfected if wasle water has spi lkd on the outside;
however, care should be taken to ensure that the disinfectant does not contaminate the sample.

If sampling through a manhole, special precautions must be taken.

For protection againsl traffic. n lluorescenL veSl should be worn and markers should be sel
up to conLTol IralTic.

Do not enler the manhole. eOUeCI {he sample by using a pole arrangement with the bottle
on lhe end.

Do not smoke. Gases may explode.

Sampling should not be done alone. If <:l [-ield person has fallen inlO a manhole, the other
person should not go in inunediately to help, bUl should first alert someone of the
situation. Poisonous or explosive gases can be confined to such low-lying and enclosed
areas. Any area suspected to contain harmful gases should be ventilated prior to sampling
with equipment designed not to contaminate samples. A proper breathing apparatllS
should also be availnble. 1f not careful, the person helping may also be in need of
assistance.

A properly calibrated gas detecIOr ."hould be used \0 wam against low oxygen or
poisonolls gas conditions.

Industrial Waste Water

lndustriaJ waste water is very often toxic. The following safety procedures should
be employed:

Hazards associated with the wastes to be sampled ~hould be known. It is important to work
with plant personnel. who should be asked for all possible information on safety hazards.

20 SAFffi WARMNGS AIID PRECAUTIONS



Request <:l Material Safety Data Sheet (MSDS) from the plant owner or operator. The MSDS
must contain infonrunion on how 10 handle and score (he material that is to be sampled.
Sampling should not be done without an MSDS.

The instructions listed in the MSDS for sample handling and storage must be followed.

Wear any protective clothing or equipment that is required by the MSDS.

Agricultural Drainage Water

Agricultural drainage waler can (but usually doe!:> not) contain high concentrations of
pesticides and other synthetic organic toxins. Agricultural drains can ofren be hazardous:

Beware of poorly constructed or broken down wa.lkways and pump platfonns (e.g., rotten or
missing wood).

Pumps can rum on auwmmically, so keep yourself and loose articles of clothing away from
areas near moving parts, or to which P?wer is applied.

Wear disposable plastic gloves when sampling agricultural water and avoid skin contacr with
water, sediment, and vegetation. Wash hands thoroughly ilfter sampling.

Take precautions when in slippery areas. or deep mud, or along steep accesses.

Pennission 10 access locked gates and priv~lte property must be obtained. Gares must be re
locked after entry.

Beware of hunters, farm animals. spiders, wasps. and snakes. Be wary of areas where crop
dusting is occurring or has occurred. Low-flying planes and posted fields are possible signs
which suggest pe~ticide use. Also look for notices of field fe-entry times.
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SAMPLE COLLECTIO

Site Selection

The study site for sample collection should be selected based on the program objectives, the
parameters of interest. and the type of sample needed. Typically, surface water sampling by DWR is
perfOimed in lakes and reservoirs, agricuJruraJ and urban drains, estuaries and bay waters, waste
discharges. streams a.nd Delta channels, and in the federal and State aqueducls. Occasionally, sediment
and soil samples are collecled from river and stream beds and surface soils.

Sites should be carefully chosen by the Program Manager, based on an appropriate research to
characterize site variability. Investigate eleClronjc databases or historical records that have pertinent
infomlation on area of interest. The proposed sampling area should then be further surveyed to
detennine:

~ Access to the water, sediment, or soil.

~ What pennission, if any, is needed for access and sampling.

~ Locations of any discharges which could affect the quality of the samples in the proposed area
of sampling.

~ Presence of safety hazards.

~ Locations of upstream tributary streams (in the case of stream moni[Qring).

~ Timing of flooding and ebbing tidal phases.

Following this survey, tentative sampling locations should be chosen. and visited for further
evaluation. The proposed sampling site should be transected horizontally and/or vertically as
appropriate, and samples taken at various intervals. If results of the sample analysis show that
homogeneity exists among the samples, then one may exercise latitude in the choice of sampling
location within the cross section.

The composition of flowing waters, such as streams, depends on the flow and may also vary
with the depth. Grab samples in a stream should be taken from a depth of about 60 percent of the total
stream depth in an area of maximum turbulence. Samples should not be taken from the surface of a
water body, because surface phenomena make surface water unrepresentative of the entire water body.
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Lakes and reservoirs are often stratified with respect to temperature and, because of this. are
not vertically homogeneous. Discharges into lakes and reservoirs often result in one part of the lake
being different in quality from another. Likewise. flowing waters are often not homogeneous because
of upstream effects such as discharges and lribu~aries upstream of a sampling point.

Estuarine sampling presents special complexities, due to the effects of the tides. Sampling
dates and times may need to work arollnd tidal influences. This is especially true with parameters
which are Jepcndenl on (he speci fic conductance of the water, which often changes with the tides.

Surface water sampling stations requ ire some son of numbeling because of the spatial
variabll ity of waleI' bodies. Fortunately, surface WaleI' samplj ng stations can be numbered by one of
three ways. A location on a stream, river or other narrow watercourse, is given a Slrean) Sampl.ing
Station Number. A location on a larger body of waler is assigned a Broad Water Body Station Number.
For those stations located on lhe Slate Water Project, numbering is in accordance with SWP's own
numbering system based on mileage. For more detailed explanations of lhese numbering systems, see
Appendix H at the end of this document. A system of numbering ground water wells is also presented
later in this chapter.

Sedi ment and soil samples tend to be very heterogeneous. and because of that. are probably
the mo~t complex matrix monitored. Every effol1 should be made to ensure that representative samples
are collected. [n flowing water. sampling sites should generally be selected at depositing areas where
silt and clay settle out due to low current speeds. Inside bends of rivers and aqueducts provide low
velocity conditions for sediment deposition. In addition. sediment is often sampled to detenninc
substrate characteristics of a benthic grab.

In places where homogeneity cannol be achieved, il is often necessary 10 sample a number of
locations and either cUlalyze the samples separately or composite them for a single analysis. Horizontal
and/or vertical transects under different flow panerns will help verify sample representativeness under
different conditions.

The representativeness of a ground water sample is also important. Knowledge of the physical
and chemical characteristics of the aquifer system is desirable but is rarely k.nown. Issues to be
considered when samples arc taken include time of the year (e.g.. before or after the rainy season) and
agriculrural chemical usage. Purging a well before collecting samples is necessary to make sure that
(he stagnant water is eliminated. The amount of purged volume will depend on the diameter, depth, and
recharge rate of a well.

The job is not finished even after a sampler bas managed to collect a ::.ample from a
re presen tat ive Iocation. Samples shou Jd then be properly preserved and handled to ensu re the integri ty
of the data resu Its.

The Surface Quality Station Description fom1S (Appendix I) along with photographs of the
location should be filed in a three-ri ng binder entitled "Sample Stations," which is to be kept in
pos~cssiQn of the Program Manager.
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Types of Samples

Several Iypes of commonly collected samples to be analyzed by a laboratory are described
below. llle Program Manager will detemline which type is to be collected.

Grab vs. Composite

A grab (or discrete) sample is intended to represent {he composition of one specific site at one
specific lime. A composite sample is a series of discrete samples coJlected at various points in a cross
section, or at different times, which arc mixed and treated as one sample. Composite samples give (tn
average composition, but will not give information about variation between individual snmple poinls.

Composites can be made mathematically by analyzing n number of discrete samples and
averaging the results. This technique offers the advantages of grab and composite sampling: with the
disadvantage of the higher costs of analyzing a number of samples instead of one.

Because of the heterogeneous character of sediments, it is ordinari Iy nccc~sa.ry to collecl (l

number of samples from a sediment area. Samples may be composited, but this is inappropriate for
analysis of volatile compounds, since there can be loss of analyle while mixing samples. 1l1erefol:e,
grab samples are reconunended for volatile compounds in sediment. Keep collection equipment
washed and cleaned between discrete samples.

Filtered or Unfiltered

Filtration is performed for the purpose of separating particulate matter from a water sample.
TIle filtered water (nitrate) is usually the fraction analyzed. Much of the fi.ltration performed by DWR
is done llsing the 0.45 ,Urn (micron) filter. which is sufficiently small in pore size to remove bacteria
and particles greater than 0.45 )lm from the water. For the purposes of chemiC<l1 analyses, constituents
in the filtrate solution are considered to be dissolved. Step-by-step procedure~ for tillering arc
explained in Chapter 5.

Flow Integrated

Flow integrated samples are composite samples made by combining unequal volumes of
discrete samples. The volume of discrete samples added to the composite is dependent on the flow at
each sampling point or time. As an example, the need for such sarnpUng occurs in a river or stream that
varies in composition across its width ancVor depth. Samples are collected from the cross section ancl
mixed in proportion to the flow present at each sampling sector. This lype of sampl ing requ ires How
measurements to be made at each sampling point.

CollecLion of flow integrated samples is obviously more complicated than collecting from a
single location. However, samples collected in {his way are usua.lly quite representative of the waleI'
body being measured. In situations where non-homogeneity exists. this technique may be among tbe
only ways of coJlecting a sample that meets the criterion for representativeness.
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Au tOll1ated

There are numerous automated water quality station.:; that collec! continuous data on the State
Water Project. Conductivity monitors are at all sites, and some stalions include water quality monitors
for other parameters as well as m.icroprocessor-based data loggers. These stations provide continuous
or "real lime" water qualiry data on parameters such as specific conductance, fluorescence. turbidity,
and temperature. Since these measurements are continuous. more data point~ are genermcd, and
monthly averages can be computed to more accuralely portray water quality conditions 111ao a monthly
average of single grab sample data points.

At a number of stations, data can be telemetered to central locations. This data can then be
accessed by personal compucers. Methods of transfer of records include telephone dial up, direct
connection to portable personal computers and physical transport of data memory packs to readers.

Further project specific infonnation about the types of sampling and analytical equipment.
methods used and parameters measured in the SWP are presented in Slate WaleI' Project Water Quality
Field Manual, January, 1991.

Collection Equipment

ll1e following discussion is intended to familiarize rhe sampler with the basic types of
sampling equipment for surface water and waste water, ground water. sediment and soils, and
biological samples.

Persons who are inexperienced in the usc of particular equipment are urged to consult with the
QA Officer or other knowledgeable persons prior 10 a final decision on type of equipment to use and
manner of sampling to be employed.

A wide range of sampling equipment is available for each matrix (e.g" surface water, ground
water, waste water, sediment, soils, etc.). In choosing a sampling device, the scale of the project should
be considered. A hand-driven corer may be appropriate for collecting a few shalJow soil samples, but
the same device would not be a good choice for deep or multiple borings. Likewise, a hand bailer is
suitable for removing a few liters from a well, but a bladder pump or submersible electric pump is
bettcr for laking larger volumes.

Sampling devices must be made of chemical resistant malerials Ihat will not change the qualiry
of the water being sampled. The best sampling devices w"e usually constructed from one of three
materials; Teflon. glass, or stainless steel. These materials have been shown to be the most inert in
terms of adsorption or desorption of organic and inorganic compounds. Stai nless steel is not usually a
problem when sampling for organic compounds. but may conllibute trace metals such as chromium,
iron. nickel. and molybdenum to inorganic samples. Latex and rubber neoprene tubings should also be
avoided, since latex is organic and rubber neoprene may contain trace metals. Instead, medical-grade
silicone and TYgon tubing are recommended,
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Ln evaluating a sampling device. consider all of it~ pans. sueh as buryl rubber ~eal~ which may
be small, but could conlmnillalc samples for organic analyses.

Surt'ace and Waste Water Sampling Equipm of

As compared to sample collection by use of il dipping device. good water sampling equipment
has the major advantages of allowing [he sample [0 be taken at selected depths, and being able 10

fill multiple containers from the same sample. The ll~e of appropriate sampling equipment is
recommended for all surface water sampling. The sampling device should always be totally submersed
10 prevent surface contaminants from being included ill the sample.

Water Sampf/ng Bottles. The most commonly used water snmpling bonles are the VM Dam
and lhe Kemmerer (shown below).

\

FIGURE 1: Van Dorn Sampler (from Standard Methods for the Examination of
Water and Waste Water; 1989).
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FIGURE 2: Kemmerer Sampler (from Standard Methods for the Examination
of Water and Waste Water; 1989).

TIle Van Dam bottle has several advamages over the Kemmerer:

~ No interference from stoppers with water movement through the boule,

~ tripping mechanism is more reliable,

~ no metal rod (0 contact water in the bottle,

~ sampling volume can be larger, and

~ mulliple samples can be tripped wilh the same weight for depth sampling in a reservoir.
However. Ihe Kemmerer sampler constructed of slainJess steel with Teflon closures is the
preferred choice for sampling organic substances. Brass Kemmerer botlle~, on the other
hand. are not suilable for collecling waleI' samples thai will be analyzed for metals.

Automatic Composite Sampler. This sampler, automatically and unartended, takes sample:'> over
a given period of time. The samplers arc programmable (0 enable a wide variety of sample
scheduling; eit her d iscrele a r com posi te sampies can be co llecled using th is eqII ipmelll.

When unattended equipment is used, be certain to consider
equipment security. Assume strange'rswill encounter your
equipment regardless of how remote the location.
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Isea Protective Enclosures. Many pieces of DWR equipment have been stolen, shot. and
otherwise damaged or destroyed. Concealment is probably one of the best means of securing
unattended equipment. If unattended operations will occur over a period of time, a bullet
resistant, well-anchored and locked [Jrotective enclosure should be COllstnlcled. A picture of
rSCQ protective enclosure is shown.

PHOTO 1: ISCO Protective Enclosure (from ISCO).
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Bailer. The bailer or bucket for surface water sampling is a device which is usually made of
sminless steel. One model has spigots for regulation of tlow into sampling bottles and Teflon
packing in the valve system. Even though many bailers are constructed of stainless steel, trace
metaJ contamination is srilJ possible. Blanks should be performed in order to assess the amount
of trace metal contamination produced by the bailer. Dated stainless steel bailers should be
replaced periodically to avoid cOI1Ulntinatioll. Examples of surface water bailers are shown
below.

PHOTO 2: DWR Surface Water Bailers.

Proeeduresfor Taking SwjaGe Water Samples:

...--..-.

$tmt'o t with.p operty cleaned sample collection equipment. flick·an area which wilLgive
a repr entative mrnple. ;rake a.. amgle where th~ wat.er is well mixed e.g.) direcOy
down trellltl from where tW0;sarn:p1e streams are jame.B. Excellent SamplinK flOints are
I.\,1QS~ geJow a $0Ufce 0f turbulence.

T~e a sample at 0.5 1 ~eter below the surra-Gem a·stream or cnannel or where
tu·: ule.\1ce i s.ufficient to keep the water bpdy we.11 mixed.

ton Gt.the sample below the water surfao~ to aV0irl floating materiaL
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Ground WatcJ- 'umpling Equipment

Ground water sample:. are generally taken from wells on which pumps are installed and
periodically pumped. In some cases, however. wells which are not active (without operable pumps)
will be sampled.

Baller. A bailer for ground wareI' ~amplingmay be in the ronn of a weighted bottle. a capped
length of pipe on u rope. or some modification Ihereof. which is lowered and raised generally
by hanci. 11 can be constructed from a variety ofm<lterials which will ensure that contamination
of the sample will not occur. The Teflon bailer is used to collect volalile organic samples in
ground waler. Bottom-pour bailers, with removal spigots. have been designed so lhal the least
amounl of volatile COllstituellls will be lost from Ihe sample collected. A dowilrigger (a
motorized graduated winch) may be attached to the ground water sampling unil and used to
lower and raise bailers ror sample collection. An example of a ground waler bailer is shown
below, '

Cable

1'/." 0.0. x 1" 1.0. Teflon
Extruded Tubing,
18" to 36" Long

~'14" Diameter
Glass Marble

1" Diameter Teflon
Extruded Rod

~'6" Diameter Hole

FIGURE 3: Ground Water Baller (from EPA 60014-82·029, 1982).
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Bladder Pump. llle bladder pump has a system of check valves Llsed to squeeze a bladder and
drive waler in an upward direction. Choice 01" Ihe proper pump is impo~nT because pump
operation and material Inoy affect the water chemistry of (he sample. In small diameter wells
and in wells wilh great deplIHo-warer. use of a bladder pump or bailer may be the only
method 10 purge and ~amplc the water. A bladder pump is shown below.

1/4 " Airline
,,1

; I
I

~ Check Valve

1" PVC Pipe

FleXible
Diaphragm

Check ValVll

t
FIGURE 4: Ground Water Bladder Pump (from EPA 60014-82-029, 1982).

Kemmerer Sampler (for low volume wells). This sampler is similar to the Kemmerer Sampler for
surface water which was described earlier but can be equipped to operale remotely.

Active wefls with operable pumps. The first measurement which needs to be made is the depth
to the water inside (he well casing. This can be done Hsing a lape. long conductor conductivily-probc,
m-scope (a well water level measuring device), or .<;irnilar equipment. On most wells an acce::;s P011 is
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located near the well head. If no way can be found to get a probe or tape into the well, ask the owner
for infonnation. The following are some important points to remember:

~ In wells wilh submersible pumps, there is a risk of losing the measuring device and damaging
the pump, because the device may become entangled. Caution and judgment should be used
before measuring this type of well.

~ If the power is on. a probe should nOI be lowered. because the suction created by the pump
may cause the probe to be taken into the pump.

~ A probe made of lead may contaminate the well water if lead analyses are desired.

Plvceduresfi l' T(l!UJ1g-Grouf.ld Wate,: St1fJ1ple:s (Active Welu ,lillth/Jpe.,4ble Puml!s);

First, 111 ,ure e depth l0 water, When mea \icing O:J,e.de,pth to w.ater, it i p e'ferable to
fiieasl.'i're the stati<i:.. or nOh-,pumpmg w:ater level. If-yon must"neasUfe'a puml'lhg well
indicate in th! fi'eld nQtes:fuatth~ well is Rllmping, If the-well was re.ceJlly pumping,
intlicate tli~ length oJ time ,since pumping stopped.

,tf there l;U'e. ~tB~r pumping wells,nearby that may affect the waterlev~ at the 'Nyn to t>e
measl!lred. state this and gIve tl:ie approXi'mate GiS~ance t(i) the pumping well$, Itis not
alwa~ ~asy to teU ifa submeiSible Rump' is mnnino , (SheaR the disohargepipe for
V(brati'0DS wi.th yeW' hand OJ: ear:~ 'Qr ehec~ tbe electriQ meter te see if the dis~ i1l 1"ir'llung.

Ifthe well h~ ~ ~mJUI aecessJlOle, make sure that the p£ob:e en the electrio (\lpe.oan be
pullet:! back through th~hole. SloWly l(i)wer the mpe £nlo tlie wefl. Wfien.the buz'zer'S(')umf
{)(light goe bn, pull the rape backabov tI1e water s,urmc,",. IfollZZer 0rlight rem . Ii on l

hake fue,tape until j shut. (i)lf and then l0wer tape agaIn ~erY'slow.l;y until tJz~ or light
.0es ,on aga.i'n, Repeaf< this pf(~Ge. s until con istent resul are obtafned,
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Determine the reference point elevation above the ground urface (see figure below).
Carefully' ,elec:t and describe th:e reference point in the field I g book (e.g,. if open casing.

,JIlea lrre to op of casing at the seam, or to top oreasing on lhe north side. etc.).

:"
j :,rJ

Concrete Base.... '. ,,~..:
":.' ,:

~,~'

'. "

Turbine Pump Installation Submersible Pump Installation

FIGURE 5: Reference Point Elevation (APE) Measurement.

Cate.fully de cl:ibe the well' loca1ipn using ill ~nc~. f(om roads. building "rene S otller
well ,il(;" in t1:lefield l<Yg·b(,)()~. lncJude...a keteh map of tbe location~,d take a
pJa0togrqpfi._Also de§cribe thewell, type of plirnp serial numbers, and type-and ffi~el
ofcasing. [ yOll do noJ' \Ie a WelJ CompI! ti~n Report (DWR 188) or haye not yet found
it, try to obtaIn a wen log from the owner. or infomlution such as perfoFated sections, date
e1' cQmpletion,pan1.e ~(drine[,.analor name ofland<Jwn'er at tq time of deming:. A \Well
CompletlbD RepiOlt CDWR 188) can be found in' Appendix.!

Under tbe State Well Numbering S-ystem.,.each well ~cejyes,a:Stare WeJI umber. Thi
number is assigpea by u jng t0wnSmP-1,range, ettion, ana 40-acre tract within theS€€tion.
T.b,e40-acre trae~ are lettered'and each well within tbe tract 1 ~ igne-a a sequenee
number. An example Gh1,state well number is; 03S/04--E-3PN04-:s. The number 03S
indicate the town hip, The tange is indicated by 04-E. The number 36 indicates sectieJ1
36., The tr.aGt i& deJ;loted by the letter . 111e nU\TIper04 demotes th~ sequence iN-tnber, and
S igai:ties the San Bernardino tJase and meridian. 'A more graphic explanation or this
numbering.system can also be toung ill Appendix 1.
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Determine tlle purge v0)ume. by usjllg the f{)llowing formula:

A Well e0mpletionR~o.l1(DWR 18:8), Ap~n<.fu 1.

A description of the weI]' e.g., owner -dare.ofeoa trQction, del?th of well, etc. A Well
Dam ferm CDWR429) , hauJd be u ed fer re:oormllg iefonnatiQu on each ell
(Appendix J). Appendix J also contains field variation "of this form (DWR 274 and
UWR 1213)..

A description o'l'We-lJ location; e.g., addre,. ofpwperty, direction and distanee to
D€are$t town,~ad oT'canal; it Il»c;ltiol1 with r~ peot t~ e~g wells' ere.,

wnere:1t = 3.1416
r =~dius of tli~.c,a ing (it)
d (ft) =depth of weJl-depth of water

Note: With 3, in tlJe equation. being the minirmun numb.eF"of ,ell v¢lume: to be
purged assurni~ that mb:i'fuation of pI;Qpe~essuch ?spe:oifi~ tondyetari~ pH, ere.
ha~rooeurred (OReS WeSler!z Region Fte14 Manual and SW 846 VoL4J.

Record tins infot~tien in t~e field log book.

Discharge rate-is ge~l'fllined by measuJing the time required to fill a container ()f
Known voJume .and dividing the volume by the time required which givAs the'
di char.ge rate.

The lime'required to·p'urge_the well i'S'.then given by:

Once tbe ~epth to wa~r has en measured orestimateo, purging cUIfbegin. Purgrng i~ trre
process whereby the .-t~gflant water ~icb hns been. siulng in th well G&S _g ,pumPWi
out 0 that the water which is swnpled is the-actllal water bein~Jdtawn in from the aquifer.
In order10 detennine th~ volume af water and the-length of time required to purge
perfonn the following step :

To ebtain" tate wtill number. GOl'ltacf tfle DWR DisUict 0ffire in,tne'are'a whete lte welJ
is situated. The followingintbmlathmj necessary in ordot for the Districl Office to assign
awell .number:

,---
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If the volume of water in the well c.;mDot be determined, purge the well for some period of
lime: c.g., 30 minutes or until the field parameter!) (pH.. pt'cific conductivity, temperature.
ele.) stahiUz.c. Always indicate in the field notebook the I~ngth of time fBI' purging. rn some
cases. water i:iClllll?les will be taken from a tap. If this is .~O. !'lny water softener. filters, or
COJl(jjtionen; should be noted. •

Pur1:,ring a well witb a holding r.ank is best ilccompl.ished by lurning on more than one spigot in
order to keep the pressurt> in the tank low and the pump ll.lllning. This proces.s is important
because volatile GOlupound:-; can escape from the. \,-tater into the existing alr space in the
pressure tank. The object is to keep the pump goin" at all times dUl'ing the purging process.

The spigol(S) close~l to tbc wdl head ~hould alw:~Y!i be used. If the closest spigot is not ~t or
Ilear lne well head, lhen allow for tile e"tirnated volume of the declive!)' system to the spigot
used.

The \vell should be purged for al kast the time indicated by the above calculations and until
the liele! parametel"S (pH. spedfic conductivity. tcmpcraturej etc.) have stabilized. These
parameters should be rneasmed frequently during the purging process. Purging may not be
necessary if sampling is from ll1unicip~~ wells or wells lhat arc Hsed on a continuous basis.
N(lnethde~s. lhe drcumstances in which well sarnpliog occurs should always be documented.

When collecting a sample. keep the container close to the spigot but do not let it touch tM
spigot. (r a gardeR ho 'e is altached to lhe .~pigot. remove it bet(m.~ sampling. Wipe off any dirt,
oil. or debris from the spigot before samplimr.

When sampling tor voh'iti\e organic~. the analytes can be lost due to turbulell.ce at rhe spigot.
Turbulenct: i:) besl overcome by inSC!1ing a piece of Teflon tubing up into th.e spigot area and
frJling the Volatile Org<lIlics Analysis bottle with it as the SpiRot is slowly (umed on.

When ~,;ampljng for colif<Jrm bacteria, rhl:: delivery pipe of the spigot should be heated with a
propane torch (until the water al the tip oflhc spigolbOils. but not to redness) for sterilization
priQr to sampling.

Wells Without ~n Operable Pump (Wells Which Are NotActlve). The above procedures app,!y to
these wells with the follmving exceptions:

Procedures/or Taking Ground WaterSalllpfes (Wells With 0 It! (l Pump):

The depth js easily measured since snagging a probe on the pump lines is nol a problem.

Once the volume needed for purging h3S been dctemulled. divide lhat .volume by the capacity
of the bailer. This gjyCS the number or times which dle bailer must be dipped in order to
properly purge the system. Ii" several buils. art necessary, a winch can be attached to the
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downrigger to speed up bailing, Various pump. 'are"als(~ available. The method which is used
is depeiTilent on lhe'farii Iities ana equiBroent-available to the,sampler.

After the pu)!gin~ j- cdmpletct. the well may be sampled by use of a sample bottle. Kemmerer
amplerl submer ible PUIIlP, or a bottom emplying bailer. Again be careful not 10 contaminate

the ampJing e,quiplllc,nL ~itb nearby dirt, oil, Or cleere t The ample should then be handled as
if it we[l~ a urfac6. water sample.

Disposal of Pur-ged Well Water-All purged MIL r<s should b tiL po ed of in art
envi(onmeutally safe and ae lheticall.y acceptable manner. Discuss the pUrging,.process and
disposal of-thl} purgecl water with the owner 0T tenant in advallee.

If t e-purged waters are haz~dous tb~n conwfial1~e 'YUh tllCalitornia,C9de-~f Regula. 'OTIS,

Titl~22, fbr disposal of,hliZardl\>us Waste~,;i1lust @e followed. Tl1ese regulations are too'
xtcosive toJi~t ill tilts manual.

The' hazard levels Gif well. Gould be ascertained by investigating hist0rical data OJ' ~y

performing pil0t t 1S. Ifp~douswastes are suspected, discuss the monitoring and disposal
I~uiremet)l-s wirffibe QA Offieer'Or '13 at the Califomfa' f>epalimeIit ofTmdcSubstances
Control.

Sediment and Soil Collection Equipment

Sediment and soils analyse~ are difficult and require special efforts to ensure quality. In
preparation of a QA Project Plan for sediment sampling, the prepareI' should contact the QA Officer
for advice on incorporating adequate quality control procedures.

Any equipment or devices llsed for sampling should be carefully cleaned prior to each
collection effort to avoid cross-contamination. Every effoJ1 should be made to determine the precise
location from which a sample has been taken. Positioning may be obtained from landmarks by careful
alignment or other established methods.

Trowel or Scoop. These instnlmenls typically can collect soil samples up to 3 inches deep.
Stainless steel or polypropylene scoops are preferred, depending on what constituents are to be
analyzed and the consistency of the soil.

Shovel. Shallow soil samples can be obtained to a depth of about one fOOl using a shovel.
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Hand Corer or Soil Auger. Soil augers are tools with a hard metal centra} shan and
sharpened spiral blades. The tool. when rotated clockwise by its wooden T handle, cuts
the soil as i( moves forward and discharges most of the loose soil upward. A hnnd corer
has a cutting front end thaI gradually fills rhe corer with material as it is turned in a
clockwise fashion. The auger and corer collect soil samples al depths greater than can be
collected by a trowel or shovel. A picture of several sediment corer samplers is shown.

'<....,

FIGURE 6: Sediment Sampling Corers (from Standard Methods for the Exam
ination of Water and Wastewater, 1989).

Ponsr Dredge. The side plaTes of the Ponflr dredge prevent washout and shock waves lhat
accompanyother such dev ices. The Ponar clredge is most use fuJ for coJ lecti ng coarse sand
and gravel rather than fine sediments. It i~ also good for collecting in deeper waters and
swif! CUJTents. A Ponar dredge is shown below.

FIGURE 7: Ponar Dredge (from Standard Methods for the Exsminatlon of
Water and Wastewater, 1989).
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Petersen Dredge. The Petersen dredge can coliect sand, gravel, mud, and clay and gives
rea::;onable quantitative samples for fine sedimems when used carefuUy. The Petersen
dredge is less preferred limn the Ponar dredge because it is harder to lise, particularly in
adverse weather conditions. The Petersen dredge may not collect samples in a constant
manner between areas because it tends to lose sampled material and is subject to
premature tripping. A Peter::;en dredge is shown below.

FIGURE 8: Petersen Dredge (from Standard Methods for the Examination of
Water and Wastewater, 1989).

Ekman Dredge. The Ekman dredge can be used in soft sediments and calm waters. It
reduces shock wave, and in liner sediments free of stones, tends to retain material more
cfllcienUy than rhe Ponar or Petersen dredges. This equipment is smaller and lighter than
other dredges and can be lowered ,md retrieved by hane!. The Ekman dredge is llseful in
shallow, sandy or muddy bottom streams and come!'; in a range of sizes. It is nOl useful in
rough water, or when rocks or vegetation are on the bOHom. The jaws can fail to close
completely and cause loss of sample. It is also inefficient in deep water or in moderate 10

strong currents. An Ekman dredge is shown.

FIGURE 9: Ekman Dredge (from Standard Methods for the Examination of
Water and Wastewater, 1989).
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AU dredges require a boat, winch. ulld suspen~ion cable. The disadvantages of dredges are
{hat the jJW~ can lock on hard objecb causing s31llple loss, and the tripping mechanism
can be a safety !l(\zard to hands. All three types of equipment described above can abo be
used for collection of benthic samples.

Power-assisted Coring or Drive Samplers (for deeper soils). Depths greater than :I f'eel
require the use of a drill rig. D'vVR contracts for drilling beyond 3-1001 deplhs. Many
drilling systems use a splil-~poon or split-barrel sampler which is driven by a weight
til rough a hollow stem auger.

Collection Equipment for Biological Samples

Benthic Macroinverlebrates. Macroinvertebrates refers to those invertebrates which can be
seen with the unaided eye. Tn fr~shwater streams, most benthic (bottom dwelling)
macro invertebrates are aquatic insects. They are studied because many are sensitive to

pollution, live in the waleI' for over a year, cannot easily escape pollution as some fish can.
and are easily collected in many SITcams and river~.

For small streams, the equipmenl recommended by DWR is the Surber Square FOOl

sampler. For larger streams and lakes. the Ponar. Petersen or Ekman dredge should be
used. These dredges are described above. A Surber Square Foot s<trnpler is shown.

/. (I \',

~/(\~~:,'
~3t~~2 ~ ;;''-<;--.... '.:..-------'l'.:....-J

.~ --=---=------- - \ --- -- ".
o

FIGURE 10: Surber Square Foot $ampler (from Standard Methods for the Ex
amination of Water and Wastewater, 198-9).
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Zooplankton. Zoopl3nklon rders 10 minute animalorg;misms which swim in a body ur
waler. The species abund,mce and diversity are rel;;lled 10 w;\ter qualily.

Sampling for zooplankwn is done wilh a nct designed to be pltllcd VeI1ic;.ll1y from ,I given
depth. or horizolltally over a given distanct'. Various zooplanklOn nelS are shown.

A2

A, ~

~I
k-'

(",
I I

v~
C i \ I

I I I

rMIL
0,

Al Conical tow-net lA,) (or vertical lows (AJ for hOrizontal tows: B) Wisconsin tow· net, C) Bongo
net; D} WisconSin net filled wilh messenger aCllvared closing mechanism (D,) open (D,) closed:
and E) Free-fall net (E,) open (El ) closed.

FIGURE 11: Various Zooplankton Nels (from Standard Methods for the Exam
ination of Water and Wastewater. 1989).

nlC net should be made of #20 or #25 balling cloth (mesh opening of approximately 65
microns). A collecting Clip is auached to the end of the net. The spigot at Ihe end of rhe

cup is used to drain the contents into a "ample bOil Ie. Horizonlal nelS are llsed 10 collcct
horizontally stralified zooplankton and are towed from a bO<1\.
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To collect larger zooplanklon (Copcpods and Cladocerans). Clarke-Bumpus nets are used.
Various ::;ize mesh nets are used with the Clarke-Bumpus sampler. The net is mounted
within a rectangular steel towing frame which includes a nowmeter for measuring the
amount of water which has passed through the sampler during a given tow. Submersible
pump devices in addition [0 the net can be used in some cases to collect smaller
zooplankton [Q get a more represenlative cross-section of the zooplankton community. A

Clarke-Bumpus net is shown.

FIGURE 12: Clarke-Bumpus Net (from Standard Methods for the Examination
of Water and Wastewater, 1989).

Other collection devices include the Van Dam water bottle and the submersible pump. If
AC pumps are not practical. DC pumps can be obtained.

Phytoplankton. Phytoplankton are freely suspended minute pJanb in a body of waler.

Phytoplankton samples are generally taken by a Van Dam or Kemmerer bonle. but a
plankton tow net can be uscd as well. Plankton tow nelS are not suitable for collecting
samples from a small or restricted region or in very shallow water. 1)1 addition, smaJler
algae pass through nets.

Submersible pumps can be used 10 colleel samples. The disadvantage is that fragile
organisms can be fragmented or destroyed by pumping pressure.

42 SAMPtE COI.l.ECTION



Artificial Periphyton SUbstrates. There is no general agreemenl as 10 the bes~ type of
artillcial subslrale on which to collect periphyton, because all substrates which have been
tested have shortcomings. One type is a simple plate of material such as ceramic or clay
tile: another consists of gla<;s microscope slides arranged on a supporting device which
provides exposure or the slides to the environment. A picture of a periphyton sampler is
shown below. The particular <;ampler shown below has a pJexiglass frame supported by
two styrofoam naalS. TIle rack holds'eighl glass microscope slides.

Water \W)

Surface ,.... .... !i i; ".. ...

Side View

~ ~~
, ,

0 0 F='= "'== (:~ 0
.~ ... -...'

""'-- -- -

Top View

FIGURE 13: Periphyton Sampler (from EPA 600/4-82·029, 1982).

Natural substrates may also be used for collec\ing samples by scraping submerged stones,
sticks. pilings. and other available substrates. The removal of sample from rough sUlfaces
presents a problem in using such material.
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Fish Eggs and Larvae. DWR uses an egg and larva nct mounted on a lowing frame with
skis. The net is cone-shaped, 76 cm in diameter althe opening and 3 meters long. with a
mesh size of 505 microns. The opening of the net when allached to the lowing fr<lme is 0
shaped. The collecting jar is a plastic. 32-ounce jar screened with 4770 micron mesh
bolting cloth. A flow meter could be attached to the net if the tlow volume is to be
detemlined. An egg and larva net is shown.

PHOTO 3: Fish Egg and Larvae Net.
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Bacterial Samples (fecal and total coliform). The di reet use of the sample container is
generally prefelTed when collecting bacterial samples. A picture of the technique used for
direct sample collection in flowing water using a sample container is shown.
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FIGURE 14: Direct Collection Using a Sample Container (from EPA 600/4--82
029,1982).
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GENERAL SAMPLE PROCESSING
The requirements for sample conlainers, sample volume, preservation method~ and holding

times for organics, inorganks. biological samples and olher mjscellaneous parameters are listed in
Tables I through VII staffing on page 52. These requirements are from the Environmental Protection
Agency (40 Code of Federal Regulations, Chapter 1,7/]/90 edition) and Soil Sampling QualiTy
Assurance User's Guide. 2nd ed., EPA, March 1989. The laboratory can provide additional
infom1ation about meeting these minimum requirements.

Container and Sample Volume Requirements

It is important to lise the appropriate sample container for the parameter to be measured.
Improper containers can introduce contaminants 8Jld cause other errors whicJl make the data useless.
Problems caused by improper containers may include chemical~ leaching from the container into tJle
sample. waterborne constituents clinging to the sides of improper containers and reducing the
concentration in the sample, and containers with improper seals allowing volatile compounds in the
sample to escape.

Sample contmners may be obtained from the laboratory or they may be purchased. Containers
which require special washing or the additiol] of preservatives must be obtained from the laboratory.

Appropriate volumes of samples must be coBected 10 ensure that the required detection limits
can be met and that any necessary sample re-analysis can be peIfonned. Required volumes of samples
are listed in Tables I through IV. Contact the laboratory for further information on volume requirements
for soil and sediment samples.

Unless otherwise specified. sample containers should be filled only to the neck. Leaving head
space in unchilled samples is necessary in glass containers to avoid rupture from thennaJ expansion of
the water. Containers can also rupture jf the sample is frozen.

Filtration

In many instances it is desirable {o lmow the concentration of a substance which is dissolved in
water as well as the amount of the substance which is suspended. By filtering the water, the suspended
matter is removed, but the dissolved material passes through the filter and can be collected as a sample.
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Equipment

The equipment that is commonly used by DWR IS a filter stand that supports a 142 mm
diameter filter. Water is supplied to the stand by a peristaltic pump equipped with surgical grade silicon
tubing. Those stands made of stajnless steel should be used only for samples which are not to be
analyzed for metals. A picture of the filtration equipment is shown below.

PHOTO 4: Filtering Apparatus.

Consult tJ1e QA Officer or the laboratory regarding the possibility of contaminating organic
samples when using membrane filters and/or plastic filter stands.

Proaedures:

r--.

U mgclean f()fCepS. (twee~J:s) ·!attUhe upporting sCI'¢.e.n on.the' b;glse .of the tilt:erltl~ dev'ceo
If th~I:e i a difference in" the ~o sideS of tlle screen, ~ sure.die sld~ :aG.in& upward is in
~eemenlwilli the manuiac urlng instru~tfons.

U ing the forCeP plaee a m~mbr~eJ'ilte!, (0.45 J.lD1 pore &izeJ pntop of the creen~A filtefing
device with a.second .S~L~.n 'honld be placed on top of lb~ filter. Analle)"FlatNe t,Q u 'itrg
~orceps would be t1~hfg protective or S'eparatiilg papers flam . t'ilt~-cunlainer. Either way,
-care must be talce~ t-o not touch and coJltaminal~the fi1t~r p,apef.

Place the10P plate of the filtering device in the pro~r po u10n and. firmly las.ten the scr~w

clamps.
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Place tbe inralle tubein a 'bo1tle ofdemineralized water, tom on thiZ pump ant:l open the air vent
valve. Uftthe air valve. idl} of th~4~vi~eto let lhe ip.te,rnal air escaPQ. Close the Y' ve when
the device has filled with water.

A.fter a quarvO"r llwIe of the d~milieFalizecf water bas heell flushed through lite ~srem .tellloYe
tne intake mbe from the bonle and pUirlp as much water as possible o-ut,df the sy leITh

Shake ~y"remmnj:fl&. waf& tl'om tlie inrake tube and; place i1m tbesample Water. Pfim)3 a_h'Wf
pint ef more,of ih.e ampte mrough the: ystem discarding the water t is discfihgecl.

Swnple c~nt-aih.er8 whioh a~.e m)t be'en SJ'OOfaUy-c1eaned 'b,y, the lilb1>ratory or l:?y'the
manufaet,ll{e[ and whi.ch d@ not- 0@IJt.'lin any pres.ervatlv.e I>h.ould be rin~ed thor0ughty with
.clean·deminc~ water. ~ese c0ntamern should then be: riosea with. the fiJret:e(}.waferusing
aOO"\ll I~ per<;ent of the ~otal f/J lume of each contamer.

After rinsing the appropriate containers for the sample. ,cheduled to De €OUeeted, the
comainers~@uldbefilled with.thB.fi.ire[~d samgle. A.ir~ce h.ould be iFlclllded.!i)rexeludecl
ill a'~coIdance with the' llsfillction for coflecting each type of ample.

lmxned,iately after 'each US~, remove the'meer from !.he- stand and flush the :filtering sy~tem with
-demineI~ed water.

Between tield lrips, the :filter assembly 'sMuld be c1e;med by til'cula:ting a 110t ohltleJ'i of a
~trong aetcf;gent tl$ugb the. ystem. Thj Gan be done by plapjng bpth the infake"81ld discli~g

lube. in a container of the-&olut;l.on and operating tbe.peristal '. pump for at Je{lSt lO rn.iQU~~.

TJle as~embly, hould then be tbor~ug!)1y: lJ.ush~ :with. tap water feflowed by a thorough fju~h

willi demineralizedwafi F; The Bp,paralll, bould he aJ.l0W&! ta dryrantJ ilien be stol1ed 'ifl a
pJastjc bag.

Preservation

The purpose of preservation is to help retard chemical and biological changes that occur after
the sample is taken. Some changes that may occur are volatilization of the constituent, adsorption of
meta) onto the surfaces of (he containers, chemical reactions, and decomposition of organic material.
The requirements for preservatives and preservation methods are listed in Tables I through VII.

One of the most important preservation techniques is cooling, and one of the most common
problems in sample preservation is a lack of adequate cooling. Cube ice is prefen'ed to blue ice by
DWR's Bryte Chemical Laboratory because it cools more efficiently. the samples are more completely
surrounded by the cooling medium and blue ice packets may leak and contaminate the samples. A
problem which sometimes results from the use of ice is that water from the melted ice may loosen the
labels from the sample containers.
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Proper cooling temperatures must be achieved and maintained (sec Tables I tlu'ough vn for
cooling temperatures). To do this, a bonle of tap water may be placed in the ice chest with the samples.
and the temperature of the tap water can be measured. TIle rap water container should be the same size
as the largest sample to be collecled. and the temperature of the test bottle should be recorded on a field
sheet (Appendix K).

For many types of samples the laboratory provides containers with the correct preservative
in them, and for other samples, it provides the preservatives and any necessary instructions. A
preservative that is added in the field should be added immediately upon coUection or just after
tiltration. lffeasible, the laboratory should be encouraged to provide lhe preservatives already in the
sample container so that the field crew does not have to handle them.

Sample preservation media, such as acids, fomlalin, or stains. should be fresh and
uncontaminated. Smaller contai.ners or other objects should not be dipped into a stock solution of
preservative. Instead, the stock solution should be poured into another container (any unused
preservative removed should not be put back into the stock container). These procedures will help
prevenl the stock solution from becoming contaminated.

Limit exposure to both the formaliu fumes and to the
formalin solution. Ma-ke sure the working area is well
ventilated.

Nitric acid is the preservative used for most minor elements and common metals (sodium,
calcium, and magnesium); however, Chromium VI samples are preserved by cooling to 4°C. The
laboratory provides the acid in ampules of 2 OU11. The neck of the ampule should be broken with the
implement made for that purpose. The ampules are poorly designed, however, and the acid must be
jolted OLit.

GI.re should be taken when acidifying any sample.
Disposable gloves and goggles should be used when
acidifying samples.

Sample containers which contain preservatives should nol be rinsed and should not be nJlcd to
overflowing. These containers are well cleaned at tbe laboratory prior to introduction of the
presel:Vative. Preservatives are usually toxic and/or potentially injurious so care should be taken in
handling tbem by wearing gloves and goggles. Also, field personnel should be familiar with the
location of and the use of the eye flush kit. Hands should be washed after preservatives are handled.
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Holding Times for Samples

The holding time j:; the maximum time a sample can be stored after collection beCore analysis
is begun without significantly affecting the results. Holding times vary depending on the parameter,
preservation technjque. and analytical methodology. Maximum holding times are usually specified by
EPA and must be considered when scheduling sampling trips. Delivery times should be coordinated
with the laboratory. Maximum holding times arc listed in Tables J through VlI.

Transportation, Shipping and
Storage of Samples

For many samples. transpofUltion to the laboratory must begin as soon as possible to avoid
dcgradarion of the constituents to be analyzed. For example, the recommended maximum transport
time for calif01111 samples is only 6 hours. Prior to and upon arrival at the laboratory, samples have to
be refrigerated. They should then be analyzed within 2 hours of arrival. The time elapsing between
collection and examination may be longer, but cannot exceed 24 hours.

Samples to be shipped which must remain cold should be thoroughly chilled prior to packing.
Blue ice in non-leaking containers is convenient for keeping samples cooled during shipment. Dry ice
should nOl be used with samples which would be altered by freezing (e.g., precipitation of solids), and
it should not be used \.\'itll samples in containers which could rupture (especially glass). However,
nutrient samples are sometimes frozen and chlorophyll filters are always frozen.

Special ches!s are made for dry ice, since dry ice can cause cracki ng and spl itling of the plastic
lining inside regular ice chests. These che:,ls are thick (1-1/2 to 2 inches) foam containers covered by
heavy paperboard. The lid is secured to the chest with cloth fabric straps.

Well-insulated ice chests with a tough plastic outer cover are best for shipping samples. When
any sample is to be shipped by commOl) carrier or sent through the U. S. Postal Service, it must
comply with the Department of Transportation's Hazardous Materials Regulations (49 Code of Federal
Regula!ivn~ Pan 172). Since these regulations are quite extensive, the Quality Assurance Officer
should be consulted when shipment is contemplated.

Samples should not be stored in the proximity ofagenL~ which can contaminate the samples.
For instance, samples for volatile organics analyses should not be stored near solvenl~. In most
inslallces, samples should be stored in an ice chest or a refrigerator. This not only keeps them chilled, it
also protects them from constituent changes which may occur in the presence of light. Samples should
not be exposed to direct sunlight, and they should be delivered to the laboratory with a minimum of
agitation.
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Note: These tables are consistent with Bryte Chemical Laboratory's recommendations; however,
consull your contract labormory for specific recommendatlons.

TABLE I

CONTAINERS, PRESERVATION TECHNIQUES,
AND HOLDING TIMES FOR ORGANICS IN WATER SAMPLES

Parameter Container Volume Required Preservation MalCimum

- (mL) Holding Time
Pesticide~ 1.3 L glass jug 1000 (2 mL H,SO,. pH<2) Extraction w/in 7 days;

lor herbicides 4°G for analyzed wlin 40 days
all pesticides

VoralUe Qrgani~ Amber glass vial 40 4°G. 2 drops HCI (1:1) 14 days
Gompol;lf)@ wfTeHon-silicone septa (no a~r spaoa)

& screw cap

Trihalomelhane Amber glass vial 40 0.45 )J.m filtered 14 days after quenching
Fo~mallon wlTellon-silicone septa (no air space) 4°C
Po entia( (THMF.P) & screw cap

Oil and Grease Wide mouth glass Jar, 1000 H,SO•. pH<2, 4°G 28 days
Tellon lined cap

:rolal 0~i;!,rjic Gawan Glass vial wfTeflon- 40 H,PO., pH<2, 4°G 28 days
silicone sepia &

screw cap

Note: Check with laboralorY;'may need mOle than one container for quality control samples.

Source: 40 Code of Federal RegulaUons part 136 (7{90); Melhods for Chemical Analys,s 01 Water and Wastes. EPA- 60014-79-020 (Revised
March 1983).
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TABLE II

CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES
FOR INORGANICS IN WATER SAMPLES

'Parameter Container Volume Required P-reservatipo' Maximum
I(mL) Holding Time'

Bromiae Poly or glass 50 (Bryte Lab) None required 28 days
100 (EPA)

Chleride Poly or glass 50 None required 28 days

Floariae 16 oz. poly 300 (EPA) None required 28 days
-. 100 (Bryte)

,lGdide Poly or glass 100 Cool to 4'C 24 hours

Cwintd&.- Poly 500 Cool 10 4'C 14 days
NaOH 10 pH<12

0.6 9 ascorbic acid

Silica ~ , - 8 oz. poly 50 Cool 10 4'C 28 days

SUlfate ., Poly or glass 50 Cool 10 4'C 28 days

Bpron Poly 100 None required 6 months

Ammqnla3 Poly or glass 400 Cooll04'C 28 days
H,SO, to pH<2

NJjrite> Poly or glass 50 Cool t04'C 48 hours

Nitratef Poly or glass 100 Cool t04'C 48 hours

Nitrate-Nitrite" Poly or glass 100 Cool 10 4'C 28 days
H,SO, 10 pH<2

Organic Nitrogen? Poly or glass 500 Cool to 4'C 28 days

,,'

H,SO. to pH<2

Ortt10Ph~Phate. , Poly or glass 50 Filler on site 48 hours
Dissolve· Cool 10 4'C

H~drOIy.~~1a.. I Poly or glass 50 Cool 10 4'C 28 days
p o~pn-atlf! H~SO, 10 pH<2

Total PtWsphate> Poly or glass 50 Cool 10 4"C 28 days
H,SO, 10 pH<2

Lotal D18~ved Poly or glass 50 Filler on site 24 hours
Phesp!'late: Cool to 4·C

H,SO, to pH<2

S~nQatdMine.ra,t 01. poly 960 OA5 ",m filtered See nOle'
8 oz poly 100 0.45 )J.m filtered 6 months

HNO" pH<2

Standard Nutrient. 8 oz poly 100 4·C unfillered 48 hours
8 oz poly 100 Freeze unfiftered 3 monlhs

:rGtaJ Metals 16 oz poly 480 HNQ, 10 pH<2 6 months

Dissolved Metals 16 oz poly 480 HNO,topH<2 6 monlhs
0,45 11m fillered

Suspended Metals Poly 200 Filler on site 6 months

Chrofnlutrj VI Glass or poly 200 Cool,4°C 24 hours

Toial Mereuf\'. 16 oz poly 480 HN03 to pH<2. 28 days

0jssolY~d MercuLY
-

16 oz poly 480 Filter; HNO, to pH<2 28 days

'Unstable samples such as municlpal and indus!nal wastes, hal springs, elc., require immediate allenllon.
'DWR's Bryte Chemical Laboratory can freeze these samples wrthin 48 hours and extend the holding lime to 3 months
'Do not freeze agnculrural waste Of highly saline waters for dissolved samples
poly = polyethylene; glass =borosilicate clear glass (amber glass will be spe;;ially noted)

Source 40 Code of Federal RegUlations part 136 (7/90); Me/hods ror Chemical Analysis of Warer and Wastes, EPA-60014-79·020 (Revised
March 1983).

GENEIIAL SAMPLE PROCESSING 53



TABLE III

CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES
FOR BIOLOGICAL SAMPLES

Parameter Container Volume Required Preserv~~ron' Maximum
(mL) Holding Time

Zooplankton, Glass or poly 60 5% Formalin wlrose 12 monlhs
bengal dye

Phytoplankt6n Glass 60 2 mL Lugols solution 12 months

Bacteria- Sterilized glass bottles. >100 mL Cool 10 4°C 6 hours~

(tecal and 10131 or pre-sterilized plastic
oolffC\lrm) "whirlpak" bags

~Jllfws Wide-mouth glass Quart or larger, 10% buffered formalill 2·3 weeks'
or poly 50% sample, or 70%-80% elhanol

50% preservalNes

ettlOrbpr;yJ1 Store filter In dark 30 days
and freeze

'801h preservatIves can be used, bul one may be preferred over Ihe olher depending on the type 01 organisms collected. Al DWR, buffered
tormalln with the addition or rose bengal dye is most commonly used.
'After 2-3 weeks. fresh preservalives are added for permanent storage
'Ideally, the maximum transport time should be 6 hours, Upon reCeipt in the laboratory, It should be refrigerated and processed within 2 hours.
Realistically, however, the time elapSing between collection and examination may be longer. bUl should not exceed 24 hours,

Sources: 40 Code of Feoeral Regula/lOns pan 136 (7190); Methods for Chemical AnalySIS of Water and Wastes,
EPA· 60014-79-020 (Revised March 1983). Benthos data taken from EPA's document: Macroinvertebrate Field and Laboratory Me/hods for
Evaluating the 8/ologicallmegrily of Surface Walers, EPAl60014·90/030 (November' 990).

TABLE IV

CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TtMES
FOR MISCELLANEOUS PARAMETERS IN WATER SAMPLES

Parameter Container Volume:Requlr'ed Preservation Malelmum
(rnL) .. HoldIng Tlma

CbLor 1602 poly 480 4°C 48 hours

SUspElnd~,$6ltds 1602 poly 480 4°C 14 days

VOlalfle SU@ended $.olfds 1602 poly 480 4°C 14 days

ofl.and Grdase Wide-moulh, solvenl 1000 1 ml H,SO. and 28 days
washed glass jar cool 10 4°C

Ultraviolet Aysorptlon Poly or glass 50 4°C 48 hours

Source: 40 Code of Federal Regulations part 136 (7190): Melhods for Chemical Analysis of Wafer and Wastes.
EPA- 600/4-79·020 (Revised March 1983).
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TABLE V

CONTAINERS, PRESERVATION TECHNlQUES, AND HOLDING TIMES
FOR MISCEL.LANEOUS IN SOIL AND SEDIMENT SAMPLES

Parameter, ConJalner Preservation Maximum
1191~ingTime

Acid.ity Poly or grass CooI,4'C 14 days

AlkalinitY Poly or glass Cool,4°C 28 days

Ammonia Poly or glass CooI,4'C 28 days

cyanide Poly or glass CooI,4'C 28 days

Sulfate Poly or glass CooI,4'C 28 days

$,jJlll~ POly or glass CooI,4'C 48 hours

N"ltrate Poly or glass Cool,4'C 48 hours

Nitrate-Nitrite Poly or glass Cool,4"C 28 days

Nfirife Poly or glass Cool,4°G 48 hours

Gil and Grease Poly or glass Cool,4°C 28 days

OrganIC ea~bJm Poly or glass Cool,4"C 28 days

Source: Soil Sampling Quality Assurance Users GUide, 2nd ed., EPA, March 1989.
Consuillaboralory for volume reqUIrement 01 soil/sediment samples.

TABLE VI

CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES
FOR METALS IN SOIL AND SEDIMENT SAMPLES

Parameter Bontainet: Preservation . Maxlmu,,",
Holding Time

Of!rDinlu~ VI PoIy or glass Cool,4°C 48 hours

Me'1G\JrSi Poly or glass Cool. 4°C 28 days

Melals Meest alilOve Poly or 9lass Cool. 4°C 6 months

Source: Soil Sampling Quality Assurance User's GUIde, 2nd ed.. EPA, March 1989.
Consuillaboralory for volume requirement 01 soil/sedlmenl samples.
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TABLE VII

CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES
FOR ORGANIC COMPOUNDS IN SOIL AND SEDIMENT SAMPLES

Parameter Container Preservation Maximum
Holding Time

Ext!actibles Glass, Teflon-lined cap Cool.4uC 7 days (until extraction)
(including phthalates. nitrosamines, 30 days (after extraction)
organo-ehlorine pesticides, PCS's,
nitroaromalics, isophorone, polynuclear
aromatic hydro~arbons.haloethers,
chlorinated hydrocarbons and TCDD)

Exlraclables (phenols) Glass. Teflon·lirled cap Cool. 4°C 7 days (until extraction)
30 days (after extraclion)

Purgeaqles (halocarbori&and Glass, Teflon-lined septum Cool. 4°C 14 days
aromat!q5)

Purgeables Glass. Teflon-lined seplum Cool.4"C 3 days
,(acrolein and acrylonitrate)

QdhophQsl'lhate Poly or glass Cool,4uC 48 hours

Pesliciges Glass, Teflon-lined cap Cool. 4°C 7 days (unlll eXlraction)
. 30 days (after extraction)

Phenols Poly or glass Cool,4°C 28 days

PhQsphorlfs Glass Cool,4°C 48 hours

Phosphorus, total Poly or glass Cool, 4°C 28 days

Chlorinated organic compounds Glass. Teflon-lined cap Cool,4°C 7 days (until extraction)
30 days (after extraction)

Source: Soil Samplmg QuaMy Assurance Users GUide. 2nd ed , EPA, March 1985,
Consult laboralory for volume requirement of soil/sediment samples.
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SAMP E PROCESSING FOR
SPECIF C PARAMETERS

This chapter discusses specific procedures for collecting and processing samples for organic,
inorganic. biological, radionuclide and rniscellaneous analyses..

Included in the organic category are volatile. semi-volatile. non~volatiJe. biochemical oxygen
demand, chemical oxygen demand, tara] and dissolved organic carbon, and oil and grease. Acute
toxicity bioassay may also be collected and analyzed. Samples for inorganics analyses include standard
mineral, trace metals, minor element\), and asbestos.

Biological analyses include phytoplankton, lOoplankton. benthic organisms, chlorophyll, and
bacteria (lotal and fecal coliform). Miscellaneous parameters sampled and analyzed include color,
suspended solids and ultraviolet absorption.

Organic Samples

VoJatile

Volatile compounds have high vapor pressures and low water solubility. Most organic solvents
are volatile. Care must be taken to avoid trapping air bubbles in these samples because the compounds
may volatilize into the air bubble and escape when the container is opened in the laboratory.

Containers for Volatile OrganIc Analysis. Samples taken from sampling equipment are placed
in specially cleaned 40-miJliliter Volatile Organic Analysis (VOA) containers. The VOAs are screw-top
borosilicate glass containers with plastic caps that have a hole in the center. Inside the cap is a remov
able plastic septum. one side of which is lined with Teflon. The Teflon-I ined side should be in contact
with the sample. This cap allows sample containers to be filled to the top with no beadspacc since the
septum pel1l1its thennal expansion and. thus. prevents the container from bursting. Appropriate VOAs
are provided in ready-to-use condition by the laboratory.

Solid or sediment samples for analysis of volatiles are collected in wide-mouthed glass jars
which are speci<llly cleaned with adhesive-free Teflon-lined caps. A commonly used jar size is a half
pint (235 ml). The jars should be packed lightly to reduce air space.
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A picture of a VOA glass vial is shown below.

~
screwcap

-~---

Tellon/Silicon Septum
c=::::3 (Pierce #12722 or

r.' , equivalent)

Convex Meniscus (Sample)

40 mL 80ro sil icate Glass
Vial (Pierce 1113075 or
equivalenl)

FIGURE 15: VOA Glass Vial (from EPA 60014-82-029, 1982).

Procedures to Collect Volatile Organics:

Do not touch the Teflon liner or lip of the vial. Unpowdered. disposable gloves should be
worn during the sampling to protect the sample.

If possible, the VOAs should be filled with the water from a sampler equipped with a release
valve to control Dow. Tum on the valve and release the wafer onto the inner sjdes of the VOA
bottle being care'ful not to cause any bubbles. Fill tbe VOA until it is overtopped with a convex
meniscus. CarefulJy place the cap and septum over the mouth of the vial, being careful to
avoid trapping bubbles in the sample. Only one side of the plastic septum is Tellon coated. and
that side should be in contact with the water. Do not touch the Teflon side of the septum. The
lid should be screwed on finnly.

Check for bubbles by inverting the vial and tapping it lightJy; then hold the vial tlP to the light
and look for bubbles. If any bubbles appear, the sample must be discarded and the cont.ainer
refilled repeating the above procedure.

fnspect the samples thoroughly for particulate matter. This matter may contain bacteria which
will rapidly degrade volatile organics. If visible matter cannot be avoided shol1en the holding
times to a minimum and inform the laboratory that you have particulate mal1er in the sample,
requesting expedited analy is.

[solate samples from potential sources of contamil!ation (including other samples and the
necessary travel blanks) by placing them ion individual plastic bags. The samples should be
placed in an ice chest and padded to prevent breakage. Cube ice should be used to cool the
samples to 4°C, but the VOAs should be kept separate from the melt water. Dry ice should not
be used because of its capacity 10 freeze and burst sample containers. Samples for volatile
analyses should be transpOlted to the laboratory immediately.
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Scmi-"'olatilc

In general, these organics are identified us having medium to low solubility and low vapor
pres~lIre. An example of a semi-volatile is chlordane, a pesticide.

Containers for Semi-volatiles. Semi-volatile samples arc collected in [.3-liter amber glass jars
with Tenon liners in the cap or a swatch of TeDon sheeting beneath the cap. The jar can be used to

collect the sample directly from [he water source or from a water sampler.

Procedures to Col/ect Semi-volatile Organics:

For samples collected directly Jrom asurface water ~Ollrce, immerse the ~lllcapped sa~lpJe'

bottle to a depth ~everal inches below the water surface. Slant the bottle with the 0pening
pointed upstream. Hold the bottle near its bottom so that water that comes,in contact with
the hand does not enter the bottle. Fill the container complelCly so that there i. no air pa'ce.

on-volatile

Non-volmile compounds have very low vapor pressures. An example of a non-volatile is
lignin.

Containers for Non-volatiles. Non-volatile organics are collected in one-liter amber glass
bonles which are equipped with caps lined with Teflon.

Procedures to Collect Non-vo/mile Organics:

See the procedures for collecting semi-volatiles.

Biochemical Oxygen Demand

Biochemical oxygen demand (BOD) is a measure of the quantity of dissolved oxygen
consumed by bacteria in the aerobic oxidaLion of organic matter in water. The test is conducted for a
specified time-commonly five days.

Containers for BOD. A polyethylene half-gallon bottle is a good choice for collecting the
sample since a liter of sample is needed for the analysis.

Procedures to Collect BOD Sampies:

BOD samples can be collected with either a Van Dorn or Kemmerer sampler or directly. in
the bottle. The sample volume should be a little ffinre than lliter.
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Transport and stote the samples in an ice c1es.t chiJled witb Qube ice The ample~ must ee
delivered w"ilhin"24 hours.

Make a dissolved oxygen measurement and record the value on the field sheet ne 00 the
laboratory tlna1y~is.sheet. A.n'llytie procedures for-determining dissolved oxygen are
presented in Chapter 7.

N,"o!e that BOD samples are acceQt~ by DWR's Bryte laboratory on Monday, WeQnesday
and fuday with ootifiGation.

Chemical Oxygen Demand

The chemical oxygen demand (COD) is used as a measure of the oxygen equivalent of the
organic material in a sample that is susceptible to oxidation by a strong chemical oxidant. The COD
can be empirically related to the biochemical oxygen demand for samples from specific sources.

Container for COD. Collect samples in a one-pint polyethylene bottle.

Procedures'te Coltel/1 COD Samples:

Pfoce~\l"di I thJ;,!i1ugli ~ forDQ"D (abo~e) apply.

If-~Qre th;m,a '2~hour,:.delay 'Wllt()G~ur.·hl~for-.e analy. i~. Pl.esewe- ample hy acidifi~t:ion_t'O

pH §2 usin~c<mcentrated sulfuriCiacfa provided by16(} laboratory.

Total and/or Dissolved Organic Carbon

The lotal and dissolved organic carbon tesL" detemune the carbonaceous material in water.
TI,ese tests are typically used for detellnJning the concentration of organic carbon in water that comes
from a variety of natural. domestic, agricultural, and industrial sources.

Containers for Organic Carbon Analyses. Organic carbon samples should be collected in
specially-cleaned 40 milliliter vials which can be obtained from the laboratory. The vials contain]
milliliter of phosphoric acid as a preservative. Care must be taken to avoid loss of the preservative, and
the vials should not be filled to overflowing.

PrOfledures ie Co!lectOl'!Ianic Car-bon Samples:
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D~ssolved orgamc carbon sample. are filt@red through a 0.45 11m il\l'er: membrane filter.
which ean beQQtained [fom DWR'~ Bl):'t~ CllemicaJ Laboratory. Deviations from this
me_thotl should. De docmnented because~ other filter mate-rials may~Dterfere with lbe
analys~s. Thi~ is·espeCially tr.ue ?/hen the drs. oJved or.g,ani'e contencis low.

When using membrane filters ..specia:! care should be taken 'to th0roug111y rime the- 'ilter
with demi)lerali:Z~ water and at least a half-pLnt of ili~samplewater befor.e Galle€t:ing the
bO~sampJe. The 40 milli1iter VOA sho~dd be filled from the fi1~r..<[\ppararu discbarg~

tubing,

If the particulate and dissolved forms of organic carbon need to be;differentiate(;.l, 18

filtered and an unfiltered sample nJay be collected.

Chill the sample~_.at <4°C and gfoteet from sunlight. ij>eliver to the laboratory within 24
nours of eollecti()n.

Oil and Grease

Oil and grease analyses deterruine the cumulative concentrations of soaps, fats. waxes, and
oils. When oil and grease are discharged in waste water, they frequently cause surface films and
shoreline deposits. and they are oflen harmful to aquatic organisms.

Containers for Oi/and Grease. Smnples for detennirting oil and grease should be collected
directly in a wide-mouth glass jar which ha<; been cleaned and rinsed with a solvent to remove any
contaminants. PI8Stic containers should not be used as oil and grease will adhere to the plastic.

Prpee{turelY"to Coflect: ail aud Grea.re Samples:

CqU~c(.samples directly in 'the sample bottl0.. Do Dot nose the.Sainple·bottl:es.Wlffi tOe
sa.mple water p)iCrt&Iillln,g'.

When an1llys.i cannot: ~ 'cl<me tDmeOlCjtely, &ampJe~ sh,-auld be preS0rv~ with
concentratedsulfurie aGid to a PH <2. This preservation ethotl will maint-ain theJnregrit}'
o the e-xt.!:actable substances for: up to l8 da"ys Without any other pteservafion t:ecMique.
$atnpJe s-hould no be preserVed.with chJ@rofolm or odium beo~0ate-. Askfue~aQ0@tory
to aag the pteservatlve to the containersprior to HeM run .

·LeaV~ an air space aOGV: fhe-liquid:' in ttie sample b!'>tfle to fac.itiratehandlii'ig tlllJ;in
amity ·s.
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Inorganic Samples

Standard Minerals

DWR's Bryte Chemical Laboratory has grouped the analysis of a number of common minerals
into a class designated as "Standard Mineral." Included in this group are: Calcium (Ca). magnesium
(Mg), total hardness, sodium (Na), potassium (K), total alkalinity (as CaCo.\), chJoride (el), sulfate
(SO.), nitrate (N03), boron (B), total dissolved solids (TOS), and specific conductance at 25°C. Nitrate
(NOJ) measurement resulls are given in tenns of "order of magnitude." This is because accurate levels
of nitrogen as N03 are difficult to obtain due to the cycling of nitrogen to other fomls.

Results for these analyses are reported on a DWR laboratory analysis sheet labeled Water
Analysis (Mineral) (see Appendix C). Turbidity is aJso reponed on this analysis sheel.

Containers for Standard Minerals. The sample for the metals in the "Standard Mineral" are
co]]ectcd in an 8-oullce polyethylene bottle. Space should be left in the neck of the bottle for the addi
tion of nitric acid from one ampule. A quart bottJe of filtered water should also be collected for the
analysis of the anions, but thi:; ~ample should nOI be acidified.

With the e><.<\:eption of tilroidity, samples for all of the above analy es are ered thf0ugh a
0.4$ p.m.tm:mbr~€ tilter.

The turbidity samplesheuJ.d not be 'fiLtered and is collected from tlie'sampling device in a pint
polyethylene·,boUfe.

])'ace Metnls and Minor Elcment'i

Metals and other m.inoreJements are frequently collected by DWR. The two most common
groups of metal measurements are total metals and dissolved metals. Total metals refers to the "total
concentration" of metals in a sample; that is, dissol ved plus sLispended metals. Suspended metals are
the quantities of metals which would be removed by filtration.

The suspended metal fraction is usually determined by calculating the difference between total
and dissolved metal concenlIaLions, as reflected in the filtered and unflltered sample analyses.

Containers for Trace Metals and Minor Elements. Water samples for metals and minor element
analysis are collected in 16-ounce polyethylene acid washed bonJes. Sample containers are supplied by
DWR's Bryte Chemical Laboratory. Acid washed containers from the laboratory are identified by a
"w' on the cap and bonom of the bottle.
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Soil samples for metal analyses are generally collected in I6-ounce, acid-washed, wide-muuth
gJassjars with Teflon-lilJed caps and do not need to be Cixed with nitric acid. Samples used for
detennining silver should be stored in light proof containers.

PlVcedures to Collect T'rac@Metals alld Minor Elements:

Sam les for total-metal should lle 'collected without filtration·in an acid-washed
pojyethylene pint boWe. Eno'ugh space should be left. in the !lottIe for acidi'lication.

GQggles an' dispbsablegloves should be worn when acidifying samples. Carefully break the
top ,off-an ampule of nitric acid ;md empty the contenl$ into the ample bottie. Dallol dip die
tip Qfth6 acid vial int() the sample t-t:> dispense the ,acid. Tbi could cau e contaminatio.n.

Use caution when handling acids. In addition to wearing
gloves' and protective-eye gear, an eyewash device and
an acid neutralizing kit should be carried on field nms

whereacidification is schetiuled.

Dissolved metaJ samples should be filtered through a membrant~ filter witll a O.45-lJm pore
size. The stainless '~~l filter stands sh-ould not be used to illteF metill sampl~s because ofthe
possj~iIi.f'y"o'f G;;ontamlnating tl'te sample.

Dissolved metal samples are GQUected jn the same cpnLarners and acidified in the ~amc way a'S
rotal metal amples.

Asbestos

Asbestos in water occurs naturally. EPA has proposed a drinking water standard of7.) million
fibers per liter where fiber length is greater than 10 microns. AI!JlOugh levels in some areas where
DWR monitors water quality have exceeded this limit, asbestos is rather easily removed in the dlinking
water treatment process, thus bringing tJle water into compliance with the drinking water standard.

Containers for Asbestos. Asbestos samples are generally collected in glass or polyethylene
bottles. Polypropylene bottles are not used, due to the potential for particulates to be released into the
sample. \Vhile the size of the bottle may vary greatly between laboratories, EPA recolTUl1ends two one
liter bottles: the firsl for analysis, and the second for storage and verification of data. These containers
~hould be obtained from the laboratory that is performing the analysis, since they need to be specially
washed.
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PI:OCearm:H'l to Collet.·! cAsbl to: Samples:

Coiled the ample with a .mface water sampler.

~in e,aild fill tbe sample container.

J{eC"p.sampleGbill~ (09. lrQzen)llnd i~ ~~.dark in ord,er to Plinimi.re:at;gal ana bacreFia.l
gf@Wth. The samp'le-Sho'uld be'S nt bY"aif expres (e.g., Federal EXPJ:e~~) JI) the c€)ntr-a~t

laboratory withiR~ hour ofcollectioll.

Biological Samples

Macroinvcrtebrate

Macroinvertebrates refers to those invertebrates retained on a U.S. StanJard No. 30 sieve. They
are visible to the unaided eye. These organisms are studied because many are ~ensitive to pollution.
live in (he wmcr for over a year, cannot easily escape pollution as some fish can, and are easily
collected in many streams. rivers and estuaries.

Containers for Macroinvertebrates. Benthic macroinvertebrates are placed and stored in wide
mouthed qum't or gallon high-density polyethylene jars. Use of larger jars makes it possible to mini
mize field processing.

ProcedureD (0 'Collect 'Maemitiveriebrate Samples Using a $urbir'Sq;uare roar!fampler:

he ite'S0100.tetl sU0u1cfhaveJiUfficientfl'ow to wash flie DPgani~ms into the net. Thetdepth
pi the water sholll~ be less than ttie height df the net portion ofthe sampler add nl') more
than bee depth ef tbe pers@D doing the sampling. Thi lYtle of~samriling'-should IIQt !Ie
perfomled where the. cUrrent is fast enough [0 pQse a hazard to the person saml1ling.l'ake
arery precautiqn-tr,.For example, make ,UTe yoQu work with a partner, use a lifeline, elG.

In flowing waters st<.md in the;<ltorrent facing (lowns ream, RJ~ce the. net or oreen ih ttl
stream so that; metiet i locatoo,d'ewo 'tt~arp af the ample.d area.

Wirh 'Our bands, ~atefully dislodge inverteblar.e from tbe>deli ed S'qua.se fOOL of stteam
bottom and ailow the stream flow to oan)! them into tfie:net. ki1 objecrfor p }}'i"ng the bn-g-er
rocks 10Q e may he helpful.

A Gommon pro.blem in using the Surber Squate'Fool Smnpkr js that QrganiSJlU may wa:~b

under:.and arQund the'sampler. T~e-inhe[eDl variabillw in s~'plesoollectedby this rn~1:Ilod

indicates-a strong '6eedfor quaIi corlltol prooedures to quantify the variability.
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Take two OJ' three subsmnpl from eae,h riffle-arCil and composite ,them or take disQre{~

samples if if i,jmp~rrant to determine the variabHity between a-mpJe&.

Transler the Gollected sampl int.o a BaUew white-pM, and using>tweez tS';and a hand ens
or low power microscope ~ic.k oot the or,ganisms from the (lerntus and pla'Gethe acted
ot'gaDt m.•in a.JIU.xt1.lre of 10 P~F ent buffere.d--f'Ormalin s9Jution ~nd tose,bengal <lYe.
Soning organiSms is best done in a well-~entij:ated enclosed, area tame.. than mthe field.

A minimum o.fa60uf tOO organl m ,per amPle is de iralile. When sam~les'CQnt-ajnlarge

am9unts,Qf J].ne,<S€iliJ.ne~t, wash the,sedim~nt through a·#30 sieve.and. preserve:the ample
inaterial remainlng on the si~ve.

Limit expo~ure to both the lormalin fumes and to the
formalin solution. Make sure the working area is well
ventilated.

Store benthic macroinvertebrates in an adequately siud wide-mouthed, high-density
polyethylene:jar and labelllie container.

FiJI out the·:.tield book witli mfonnatio.n regarding es~imate$:of depth and flow. Note the type of
stream bolt<~m. Stream flow can be measur&d usi1!& a flow meter, or.cirlculaheJl from·a
nydrograpb. An-estimate of the flow can bemad~ ~ased 'on Cl!rJ:.eO fVelocity a'lo cross. s~ti,o~
area if nehher ofth,e-above methods are possible.

Thkdli next.ample.by working upstream SO'that disleqged materia) fi'om one. ample does
not interfere with c ll¢Gtion f the next.- . .

Senclsarnpie to me lab for analysTs as soon as praC5ti.caJ. The requested anal}:si oftoe.sample
shOUld ill~lude l:>rne estimate of toW biQm~s. pIe$ent~') weJl as fdeQti.ficatlon and
enumeration tif'tbe individual organisms.

Note-tliefollowmg; I) M"9·t.collllilerci-aUy available formalin is sllghL!y aci~ic, pulcanl!e
neutralized by the addition of-caJeium 'earbonate' Z) when usin~f{)llnatin~ some of the delicate
organisms ate mst Leng-te!ffi pre ~rvation using this technique is generaUy done anly to
pl'eserve.specime.lls ofunu ·ual organisms wbich can beretTectively Rep by tbis teeJmjq~e.
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Procedures to Collecl Macro;nvertebrazes Using a POlla,r, Petersen or Ekman Dredge:

The contents of eaCA grab sample are brought to the surface with the dredge and placed in a
large plastic bucket or tub. Water is used to create a s-Iurry, which is pOUFed into <I U.S.
Standard #30 mesh screen (0.595 mm 0penings).

Take 3 to.5 repli0~ue samples to be stati ticall}',sigrtificant.

If possiblo. the samples should 'be ubjected to a-tine spray of water to remove as much
slibstrate a's possible, Any large-pieces of debds or r0cks should be removed by hand.

The ma[~rial remaining on the screen should be washed into an adequately sized high
density polyethylene jar ~ad preserved with a formalin solution containing rose bengal dye.
When (Ising a full slTength Q7 percent) formalin solution, enough soJution Sh0Uld be placed
in the water in the jar to make up one fourth of the total volume.

Limit e:~.'posun~ to both formalin {UD1es and formalin
solution. Make sure the working area is weD ventilated.

Zooplankton

Zoopl,mkton are minute animal organisms which may live anywhere in the water column. TIle
species abundance and diversity are related to water qualiry. Zooplankton are also a good measure of
the available food supply for higher aquatic Qrganisms.

Containers for Zooplankton. Zooplankton samples are placed and stored in wide-mouthed,
o-ounce (0 12-ounce glass jars.

Procedures If!) CqJ1~~t Zooplankton. Samples USiJ'l ,a ZooplankTOn Net (verticallOw1:

bower the net made frool N<t 20 silk bolting cloth to me desired depth. This i, usually a
depth just above the bonom or just above tbe anoxic z~ne if snch :a zone exists.

Retrieve e net at aTate cif 0.5 to 1.0 meters per 'econd,

Once tbenet i out of the water. pour water On the outside of the net t~ wash tire organisms
fu:>m the mper net surfa€e into {he collecting Clip al Ihe verte1{ of the net.
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Dl"am the content of the collecting cup into a salT,!ple bottle of suitable size: e.g., I pint to
1/2 gallon. Forthe purpose of identification, a few drops of rose bengal stain should be
adooa. Aft t a fe'-v minutes. an amount ofneutral formalin eqllaJ 10 slightJy more than 5
percent of th - ol1gliml volume of water should be added. If a lengthy storage time is
anticipated, tI:~e conraitw 'hould be made of lligh-dcnsity polyethylene.

Limit exposure to formalin fumes.
Work in a well-ventilated area.

Properly label bottles and store them so thar breakage will not occur.

On th ficla data Sheet. Include ~nformation of the depth of tow, mesh size. dimneter of the
net opening. and_the retri val time. Thes~ flgure ati necessary for calculation of the
approximate volum of Water :'Iample(L

PJ'!Jce$lre to. C(Jl@'ctZQaplattklOn$amples Using a.4.00n1mlklO12 Net (hori1,pntal lOW):

There are m<lUY CQll1PllGuuolls involved in horizomal'tows. Choice of a desired tow depth is
diffitult. uut acliieVingilie eng eo l~W d~p.tb i. even It1lOrc:c11:f1:;cull. One method of making a hpnzontal
tow is presented ~low.

A buoy should lJe:set and the-net should he attached to the buoy. The tow line. hould theJl be
reeled'ont-3 the boat move: ,away from the buoy (marking on tb ow rope providea
mea ure 0 the dl tance): then et the anchor. e: boat sRould th'eJl be ·e.t and the net can be
towed bY, llMd from {he starting buoy, to the boat u~ing a s eady pull. ufficient to keep the
net at the clesired'mw depth. H.orizontal net fOW~ are usually made at a depth w~ere a zone
of beavrer zooj,'?laRktoD ¢.()l)ce,tltFatioJl is~nticipated.

Other eollectlOD and preservation PJ'e~dures are ~he same as above.

Procedures to Col/em Zg(}plaJl~l(}fl S'Clmples Using a \.fill D(),.n V\t{zter Bottle:

This methoa .should be used only where there are moderate to heavy concentrations of
zQoptankton.

Pick up.:} ~o 5 Utel's with the VanDorn and keep the entire ~ample.

Oth~r proGedures for containers and preservation tedlmiqu~--are the same as above.
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Procedure.,<; to C.olleGl ZOoplankton Samples UsinR a Submersible Pump:

Lower t.he pump to the desired depth and pump water through {I #'20 plankton nolo: The pump
'hould be rated so that the volume pWl1ped can be determined,.Submersible pumps are-used to
pUll1P ' aOlp)c water ab0ard-so,me of the DWR'S boats.

Other procedures for containers and preservation techniques are the same ~s above.

Eggs and Lal"Vae

DWR collects eggs and larvae sample" to detem1ine the density of fish species (particularly
~triped bass) cllIrained by Stale Water Project and Central Valley Project pumps.

Containers for Eggs and Larvae. Eggs and larvae samples can be stored in a wide-mouthed,
I -quart poIypropy lcne jar.

Procedll:fes 0 Collect Egg..", an.d Larvaq:

Collect ample& by making ten-miTiute inclined. tows -using an 'etig and larva net. Ifheavy algaJ
hJoo1115 are present, tow. should bema,de tor only.fi.veminures to redu~e net dogging. The
angle of the towing cable hOlild lJe approximately 7J degrees.

A flowmeter is used to-estimate wme flow through the net. 'rbe flow data is 'Sums€quehtLy <\]. ed
to COmpl,JlC cubic mete): of water. amplt!d. The flowmeter should be periodically calibrated iil
a fibw lank at di lferem Vcelodlies fer a specific time.

Al the end ofe;ach ~w, rinse the contenls of t .e:oe.!Jnro !be ~ol1eQ;t1(i)n j,ar. Add a Jew drops ef
rose bengal ely; -and -pre r>¥(fth ampJes-with a 50/0 buffered formalin solution.

At the laborarqry, S;awple htlllid 1?C -ubJetted to a tciyl 'gllaJity cQn.tr() pr~gram, SampJing
-procedures:are: described in more 8etaiJ tn I/J84 Striped Ba ()' ElJg aild Larva ,Stud) in th'e
Sacramento-San Joaquin nSI1/aOi 19&-4.

Pbytoplankton

Phytoplankton refers to freely suspended algae (single celled or colonial) living in it body
of water,

Containers for Phytoplankton, Phytoplankton sample~ are placed in 2- or 4-ounce glass
conta iners.
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Procedures to Collect Phytoplankton Usin~ a 14m Oom-Sampler:

Nearly filJ-a 2-ounce glass bottle of suitable ize containing 2 milliliters of Lugors solution
as a preS€livarj.ve. Do not till the container complelely,since the laboratory analyst needs
pace to gentlY agimt~1he ampte before si'ibsaIDp.ling;, A 4-'Qunce bottleshottld be uS,ed

:where phytoplankton conccntl'alions are vor.y low.-as atLake Tahoe.

LugoJ' olution is .ca]3al)le o( p.resej1ving phytoplankton in ide-ntinable condition for several
months: however, analysis should be performed as soon as possible because some degradation
dGe.S ~cor. Sample,/; :should be stored Qut ofd~r sunlight.

Flagellated OIg,anism~. fo[jrrSUlna~"lQS~ their flagelJa ~itliin a few m.opths of storage: and ~ther

ehIUlg~I0't"€urwhiGb nl*~ identification more cl~ult in orne pbyt· plan.!{ton species.
Formalin is more ilitmaging to flagellated QrgaD1S"ffiS than Lugo]' 'olution.

Label and store eonCainer to a~{)id breakage. All samples should be kept in darkness until
tlua1Yrlied.

Record appropriate information on the-field heets.

Pel'iphyton

Periphyton is the algal biomass which attaches itself to solid surfaces. One mean~ of
guantifying this biomass in a Jake or agueduct environment is by using altificial substrates such as
periphylOn plates. These plates are also useful f'Or considering community mctClbolism as well as
biomass.

Bacteria

Bacteria (fecal and total coliform) can enter the waterways from natura..! soil erosion. the
presence of mammals and birds, agricultural and storm runoff carrying wastes. and sewage discharged
imo the water. Coliform organisms are generally not pathogenic, but are good indicators of the possible
presence of pathogenic organisms, and can be more readily monitored than aerua! pathogens.

Bacterial analyses are the principal tests used to assess the sanitary quality of water and the
potential public health risk from waterbome disease. They are used to assure the safety of potable
water ~md water used for recreation and to make sure the water is free from waterbome diseases.
Bacterial anaJyses also are used 10 determine the effectiveness of water and waslewater treatment and
to idenlify useable water resources and sources of bacterial contamination.

(Normally DWR swff are involved in bacterial testing only to the extent of collecling water
samples and sending them to the State and county health laboratories using instIllctions. containers,
and techniques specified by tJle health laboraTOry.)
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Containers for Bacterial Samples, The containers for bacterial samples are steril ized 4-ounce
plastic bottles. or sterilized plastic "Whirlpak" bags.

ProcedJlres to Cbllect BacterialBo'mptes:

0btai'n amplin,:, cl)ntq,iners from tbeanaly(icall,abomtory. O;lnraine, ,do noLneed to be'fixed
with thIQSU!t1t"e unl hlorinated treated sewage is being sampled. DQ Dot n'ose the container.

In0 n water. am1?le by tl01ding the l\amp}e c00tainer near il .ba: e and plunging 'loo
downward Wlow the 11ace. Tum the bottle until the.neek point lightly epward and again t

the C).IIrent. I&there i no eurreut. t:lea~e 0rrebJ'cmovingJh~ oottJecin the dlrecliion away from
~0ur bOdy ( ee Fi~re #14 Dh. 4, page. 45), Al<>o. in ~moving 11' {un, the ample should b.e
taken QP tr~ f £be sampler or sarQpli,ng boat Remember to wear teliJe robber gloves when-
ampBng directly wirn a oontainer.

Lea-ve:enougn :pa'~ {ahem Qne-haH inch) to allowmi,ung of the sample by the laborat0ry
analy'l,

Label th bottl and place them onlce. if the samples are heJg more than Slx bours before
analyses. the holdiqg time hould be reported along witl1llie Gata. 'TIre sampl~ hpuld be
maintained -at 4°C betwee'n the field anG '(be l~boratory.

A r~ord of the sample,hplding temperature should be made tn the l'iela log. If th'ete are any
uniJ 'ual events ('cbange in temperature", etc.) during tr8n portllti€ln, tpey .should '00 t:OOorded so
that tbey may be oon&itlered in eva1uatill~ the tlata.

Ff/t.Rtlicn Methodsjor Bacterial Sfull.fJle.\'.~

Membrane filtrati6n techniques ~xi t for incubating meer :r~sidue,~ for bacterial 8nalys~. Since
aU bacterial sample colleen by DWR are analyzed bY.govemmentaLheaIth laboratpne ~ infurrnation
on these techniques should De obtained frmn tbe-Iaboratory dqing the.analys .

Technique,. -exist tor.analyzing'lifter meI1i!brane - for organismssudl a algae. TheseJeChriique
are not effen eimployed by DWR taff. If the rreed an es, for use of uc}J a~iqu~ consult wilh the
QA Officer or the ltnowledgea6Ie person!! wWJ the pmjoot 1s-beIng'plannea.
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Radionuclide Samples

Radionuclides are radioactive atoms that break down to release energy (radioactivity).
Contamination of water by radionuclides is caused primarily by natural sources. Natural radionuclides
are of coneem because of lheir potential heailh effects (e.g., cancer) and their widespread occurrence.

Radon

Containers for Radon. Samples for radon analysis are collected in 4-ounce glass prescription
sample boHles and caps. Keep sample bottles in a cool place.

E''ffl,aedures IQ Collect Ralion Samples:

Purge the well fl· at least 1"$ minutes untiLthe pH temperamre and peci.fic conauCfance
tiibillze r6 obWin a'rep(eselltifllve , ample.

At the sampling point, attach Tygon mbiilg to port. faucet, tap, e~. llSing an appropriate
adap~r as n~c~ssary. Place the deli ery ena itt the, bottom of a bucket and . lawly;fWl the water
in~o the-bucket t6rin e. TbeThallow.the water ~o till and ov~rt1ow the bucket tor tb 'Iemainaer
o'fthe-sampHng.

RemO\l'e tlte prest:tiptieaboftle ,cap. With Lhe bottle in an up .ght positi<m carefully 'ubJl~erge

fne bottl -and the eap. Avoid agttating'th€ Wilfer and minimiZe reatfQEI !i>fQubbles: With the
bottle unde;watel'; insen the end of the tu~ing into the bpttleandallow the water to 'exchange,
to assure a ffesn sample. Remov the" tu.birrg, and Gap the boUle tightl while it'j till
immer,sed under the water.

:Mter removing the capped aottle from th~ bac'ket, iilvert the lilotUe and eheck to see if,al'ly
bubbles are present. If bubbles .are presen,t, t1111pty th~ bottle and r.e-ample beginning' with Step
3. COllect at lea Hwo eparate aDlples ff[@m the arne_sampling bucket I

Wipe hott1es ti'$IoughJy and attach an iden-tifi€l'\tion label to eaeh.~ Q<)tt{e. Note carefulby. the
time ana date of collectionm fi ld notebook ana en laboratory ubmittaJ sbee .

Unmium. Radium and Gros Alpha

Containers for Uranium, Radium and Gross Alpha Samples. Plastic (polyethylene) containers
are prefelTed over glass containers. Cubitainers, whjch can be used for shipping, are recommended.
Containers should hold Y; gallon to I gallon.
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Procedure if!) eoLJ~Ct Utallium:> 8:fJdiUIn {/ffd Gr~ 'AJpJw, Samples:

Purge [he well for 15 tQ.30 minute to srabilizeeonditions and obtain a reRrcsentativ~ ample.
-Sample dir€Cdy:into c,bnrain-er.

Add 2 ml of HNO.l per liter of wat~r for preservation, whicQ 'i. 2, mlHNO~ ~r gallon oJ Water..

Note day and time Qf c611ealiQnm field notebook and on laboratory submi at slle t.

Miscellaneous Samples

Solids

The [enn "solids" refers to seltleable solids, IOlal dissolved solids, and lotal suspended solids.

Containers for Solids. A 16-ounce polyethylene bottle is the preferred container.

Procedures to Collect Solids Samples:

Use.awater samElef so h as th.e Van DomB'Ottfe, K.emmerer, 'etc" to colle'€t the sample ater.

Fill a IG-ounce sonie with water from the~ampler.

Label eon~ainef$a)fd ~tore~ an iee 0he t 4(>C in 0!d~r to sJow any micf,QbJal breakdown oj
the smlid present SoJ.id' ampJe 'are impractical to preserve.'. o1t;anspQrtati6~ top.eJab
should ~ as rapid as possible,

Alkalinity

Alkalinity of water is its acid-neutraJizing capacity.

Containers for Alkalinity. Samples should be eolleeted in 16-ounce polyethylene containers.

Procedures to Collect Alkalinity Sqmples:

Use a water sampler such as the Vat Dom Bottle, Kemmerer, etc., t€l collect tlw ample water.

Transfer samples t<> a 16-o'Unce bottle. Nopreservri'tian is neces ary.
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Store containers in the ioe chest a 4°C and transpof( as soon a practical. The maximl~m

bolding time fpl; a1kalln.i;ty amples~is 14 days.

Record appropriate information 011 Geld heers.

Itraviolet Absorbance

Dissolved organic carbon. total organic carbon, and trihalomelhane precursors may be
estimated using ultraviolet absorbance.

Containers tor UVA Analysis. Samples should be collected in 8-ouncc polyethylene boules.

'Procedures w Collect UVA Sdl1J.ples:

Use a Water sampler.sllch a~ we Van Dam Bottle, Kemmerer, etc., to (;ollect the sample water.

Filler a]nptes .into the 8-ounge!>o~e.

Lribe.l comainers and "tore th~min 'an "iee chest al 4°c' The LJVA amples should be
tr-an PQrtOO to tile faaO.Eat0ry witbi.o 24l)eIJI ...
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FI LD ANALYSES
Field analyses are pelformed when immediate results are necessary or for those parameters

that (;an significantly change in a grab sample, such as temperature, pH, and dissolved oxygen and
turbidity. Field observations should be made to enhance data interpretation; e.g., cloud cover, wind
speed and direction, unusual odors. air temperature, etc. Field analyses conducted by DWR staff
include pH, dissolved oxygen, specific conductance, tluoromclf)', Secchi depth, light transmissivity.
and turbidity. Some or these parameters. such as pH and specific conductance are often measured again
in the laboratory for comparison purposes, but good field measW'ements are very important because
parameters such as pH change and do not reflect field conditions when taken in the laboratory.

The type of instrument, support equipment, and reagent used for analyses will depend on the
parameter to be analyzed and the objeclives of the study. A monitoring equipment survey was
conducted at the DWR on May 16. 1990. Results of the survey indicate which in~truments are in wide
use. These results are mentioned in each of the respective sections below. As stated in "Purpose and
Scope," the mention of trade names does not signify product endorsement by the State of California.

Equipment used for field analyses should be maintained and calibrated on a routine basis.
Before going to the field, equipment should be checked, chemicals restocked, batteries tested and
rep.laced or recharged. equipment calibrated and the calibration results recorded, and field books set up
according to the sampling trip(s) planned. Extra batteries, fuses, sample cuvettes. and other glassware
should al!'>o be carried.

For the purpose or measurement consistency, the same type of equipment should be used
within the project. Different types of equipment give readings which may not be comparable.

Field Analysis Procedures

Temperature

Purpose. Temperature is related to many of the physical, biological, and chemical
characteristics of a stream or water body. For example, temperature affects the solubility of oxygen in
water and the mte of biological activities of bacteria, algae, and other aquatic organisms.
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Equipment. Temperature measurement i,:; often possible using instruments designed primarily
to measure another parameter such as dissolved oxygen, specific conductance, or pH. Based on survey
results, the YSI Model 33 is the instrument most conunonly used within DWR to measure temperature.
111is instrument, wttich measures both specific conductance and temperature, is pictured below.

PHOTO 5: Multi-parameter Instrument with Electrical Conduc
tivity and Temperature Probes (from YSllnc.).

Instruments which measure temperature along with pH or dissolved oxygen are also
satisfactory for use in measuring temperarurc. A good American Society of Testing and Matetials
certified mercury thennometer is also satisfactory for making temperarurc measurements, but it should
not be placed in a bucket from which water will be taken for laboralory analysis.

If a Yellowsprings conductivity meter equipped with a temperature probe is used, care should
be taken to completely immerse lhe temperature sensor which is located at (he top of the conductivity!
temperature probe. \Vhenever possible, temperature should be measured at the source, not in the
sample container.
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Cleaning and Maintenance. In general, the temperature probe should be stored in a pint bottle
of demineralized water in order to avoid buildup of deposit::;.

Calibration. Occasionally the temperature reading should be compared to the value obtained by
an American Society for Testing and Materials calibraled standard mercury thermometer. Temperature
differences should be less than 1°C. DWR's Bryte Chemical Laboratory or the QA Officer can assist in
acquiring a suitable calibration thennollleter.

Measurement PrtJ(redur~flJr1'dkingTemperature Reading:

.;\l the water'$o.urce, M i~ !O the t.QP oj thep',robe,a few inche.s ~low the ,surfaee. Move the
prolre- t!1rough,tne water (,)ra periOd of time ufficient to get·a constant rcadi g.

Often ttis not ptadiool to take thmpeliature reading at lhe water'SOut€.e.. in which ca$-e, the
arne teohnique applies ifa ubsample of the w.ater is taken.

pH

Purpose. The pH value of water. on a scale of 0 [0 14, is a measure of the hydrogen ion (H+)
concentration. If water contains more W than OH' ions, the water is acidic with a pH less than 7. If
water contains more OR ions than H+ ions, water is basic with a pH greater than 7. A difference of one
pH unit is a tenfold difference in the hydrogen ion concentration.

The pH value is important because at extremely high or low pH values, the water is unsuitable
for most aquatic organisms, and certain species are very sensitive to small changes in pH. Furthermore,
acidic conditions can cause trace metals to dissolve and become available for accumulation in the food
chain. The pH measurement should be taken soon after sample collection.
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Equipment. The pH of a sample is usually determined with an electronic meter which uses a
glass electrode in combination with a reference electrode. In some instances. a combination electrode
may be used instead. Based on survey results, the type of instrumenls used in DWR to measure pH are
the Beckman and Cole-Parmer meters. These meters internally correct for temperature. A picture of a
Beckman pH meter is shown below.

PHOTO 6: Beckman pH Meter.

Less accurate, but often more reliable colorimetric pH methods are available as a backup to
electrometric pH measuring equipment. Based on survey results, the two most common pH
colorimetric methods are the Hach Kit method and the Hellige color comparator. Field crews should
carry a backup colorimetric kit, with fresh indicator solutions. Use of a colorimeter to make a reading
should be noted in the log. In general, the lim itations of using Ule colorimetric procedures include the
slightly lower accuracy and precision of tlle results. \Vhen reagents are fresh, however, the method has
a degree of reliability not usually found in the electronic meters.

Cleaning and Canbration. Most of the pH meters used in the field can be automatically
caJibrated. Calibration against two standard buffers wl-uch bracket the expected pH of the waters 10 be
sampled (e.g., pH 4 and 10) should be perfonned during preparation for the field trip on each sampling
day. TIle electrode should first be thoroughly rinsed with a previously used portion of buffer before
placing it in [he fresh buffer. After a Beckman pH meter has been standardized with the first buffer, no
other operations should be attempted until the standardization with the second buffer has been
completed.
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After the pH meter has been standardized with both buffer solutions, the electrode should be
thoroughly rinsed by swirling it in a cup of demineralized water. The swirling rinse should last one to
two minutes. After the rinsing i~ completed, (he cup should be emptied and refilled with fresh
dermneraJized water. The electrode should then be replaced in the cup and transported to the first
sampling station in the cup. The electrode should be rinsed two times in the sample water by swirling
before measuring the pH in a third portion of the sample.

Buffer replacements are available through the laboratory, equipment manufacturers. or supply
houses. TIle pH electrodes should also be checked for e1ecLrolyte levels and intemaJ crystaUizarion.

The probe should be stored in a special solution for electrode storage or in a pH buffer of 4.
These mixtures will allow for ion exchange between the storage solution and the pH probe's electrode
Ii 11 ing solution.

M'e((Suremenl Procedures 10 CtJileo(/llJ tutrples:

If practical, a pH me:a§urement taken Oitectly in the.water bOOy i~ prefen:ed. Gare sncmld be
taken not to iTilmerse-the pr15be oenl/?letely in tfie .sample wateJ, sioce t,pi&"'Will aause C£-Q S

contamination ;f the- sample water and the electrode flHing olutioll.

Iinmerse the electfurles in a mall container'efthe ample water. lIse of a·stirring.bar tb .ensUre
suffiei~Jlt sample mo;vement acrQSs the eJ~ode i de-sirable-; at lse~ move the pro&
around'in t:he,g~mp e untillbe iiI fiUJ:Jjeat rea(;Jout slabiU1..es.

Recora the'pH reading, to ~n[h of a pH unit. Most water sampJes fall in the rang of 6.5 to
8,5,

DissolVl"d OXJgen

Purpose. Dissolved oxygen is essential for the maintenance of healtJ1Y water bodies. Most
aquatic plants and animals need oxygen dissolved in the water for survival. Sudden and gradual
depletions of dissolved oxygen can cause major shifts in the kinds and diversity of aquatic organisms.
Variations in dissolved oxygen readings occur with aJgal concentrations. time. weather, and
temperature.

Max.imum dissolved oxygen concentrations are typically reached in mid-afternoon when an
algal population has had most of the day to produce oxygen through photosynthesis and more than
compensate for the oxygen demand from plant respiration and organic decomposition. At night when
there is no available sunlight, organisms cease photosynthesis and stop oxygen production. However,
respiration continues, resulting in a decrease in oxygen concentrations.
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Equipment. Dissolved oxygen is measured primarily by lhe oxygen electrode meter and/or the
modified Winkler method. Based on DWR's sllfvey of monitoring equipment. dissolved oxygen is
measured by (he YSI Models 50 and 58, the Hach digita!titratiou field kit, and by a DWR-fabricated
Winkler meThod kjt. A dissolved oxygen meter and the modified Winkler method titration ~ystem are
shown below.

PHOTO 7: Dissolved Oxygen Meter (from YSllnc.).
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Cleaning and Maintenance of a DO Meter. Power for the dissolved oxygen meter is supplied by
balleries. When il is lime 10 replace the batteries. the meier will usually display a message, such as "LO
BAT." A low or weak ballery may give clTatic readings. The battery leoninals should be inspected all a
mOluhly b(lsi~ and :-houkl be cleaned if corroded or covered wiLh a build up of material. 111e leoninals
can be cleaned by rubbing Ihem wilh <I pencil eraser (or similar material) to remove rhe oxide layer.

The oxygen probe should be stored in a container supplied by the manufacturer. A small piece
of moist paper towel or sponge should be placed in the container to prevenL the electrode from drying
oul..

The oxygen probe comains a membrane which allows gases to pass to the elecLrodes. A loose,
wrinkled or fouled membrane may give erratic readings. 111e membrane should be replaced every two
to four weeks. There should be no air bubbles under the membrane. The figure below illustrates
membrane application. Refer to manufacturer's instruction for the correct procedure for your specific
instrument.

D F

c

G

FIGURE 16: Membrane Application (from YS1Inc.).
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Caribration of a DO Meter. Dissol ved oxygen meters typicaJ Iy need to be warmed up for several
minutes (10 to 20) by setting the control knob to "temperamre:' The dissolved oxygen meters are
calibrated by placing the probe in a solution of known oxygen concentration, such as water-sanlrated
air or water of a known oxygen content (mg/L). The controls of the meter should be adjusted to the
correct concentration. The instrument should be calibrated daily by the water saturated air method and
at least once a month against a modified \VJnkler kit. Refer to the manufacturer's instructions for
details regarding calibration procedures.

MeasurhnelU' PTi}e-ed/;{res tf)· CollectDissolved Ox,. i'M U~ing Q, 1)0 -eJi!r:

The groDe Iiould bepJaee~Bn th~-salU)lle~ and lhe·sampl&..sh~uld be ~tirredto obtain
continuou, u,10vement.oft6e,,water. Tne oxygen conooritr-anon at the membrane utfaee i
centinuously bein,g ~ep'letef1, anu1J1J.1st~ ~Jiired to .(€-5Up.pJ,y fresh amP11e water

SWit~b the functJQn key to (be pOsi~an appropriate'to !he desjrea read0ut (% dr m"glL). Allow
a few. mfuutes for the:~fQbe,tQ :Wme tG the tem(X:'.fature rutile sample.

Record temIX}r-a1W"e atme tim~ of collection.

'J1le sugpJies neede<tfor the Modified Winkler tecbiliqne oanbe obfained thr-Oug-h lDWR'
Bryte ChemiQill LaOOraroJ);. The ~ggents are in( ooler-co,de<! (red white; and l:ilue). PQwde ;pillowform.
The titrating fe/gent, tbiosulf--ate, is~alSo available from·tfle labOratory. The thiosulfate in,a Winkler k,;it
should"be replac~ iflt b been in the kit f-or ODe monrfi 011 more.

Colleet tlTe ample 1,!l a 300 mI BODbQttle so tfu:Jt ~ie' aeratien of tAe water i minimi.aed. Be
sure to have e~tm aliquot1· cif water SaJ'.llp1eJ _.£ea4Y in Goa e titration has to ber~~ted. To avoid
bubbles. 0'" dlow 'thebOttle witll an exces of the water sample. ~ntly tap OOttle with linger.
to lowe wat 'If?vel to~top ~fbottle n~k t~ mmceroom forme PQWclerea chemicals to be
added.

Imt:hediateJY add th&e£lnte.nt& 0f~e red (manKana sulfine,,) .and white (-alkaline i¢ide--azide)
pQwder.Rillow to the sampl1 (in that order) being Gareful if(!sl to introduce an, air bubble'S
While deing so. lJse the glll$ topper to iUsb any remaini;g Chemicals nom the fipof the
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BOD bottle into the bottle; then drop the stopper into the bottle so that all bubbles arc
excluded. Hold a finger on the stopper and gently invert the bottle J5 times or so to th0]"oughly
mix the contents. Do nO[ shake the bottle vigorously since this causes n fine floc to be fOnT1Cd

.."hich is slow in settling,

Handle the chemicals carefully. They are -Very caustic. Do not
conduct this analysis without. wearing plastic gloves and
safety glasses and baYing acid neutraliZer and eyewash
equipment handy.

Aliow the floc (pl'edpitate) to settle until about half of the bottle is clear. Add the content., of
the blue powder pillow (.sulfamic acid). Place stopper in bottle once again and shake
vigorously until all of the granules are. di. solved. According, to EPA. fixed sampfes may be
stored for up to eight hours in the dark, though immediate analysis js always recommended
whe(l~ feasible. If a large amount of organic material is pre.<;ent. the sample should definitely be
analyze{\ immediacely.

Transl'erihe entire COlttents to a clean 500 ml Erlenmeyer flCl::ik, add a stirring bar and place OH

a magnetic stirrer or swirl by hand. Begin titrating with 0.037 N thiosuU~tte solution until a
pale straw color appears. Nme that thiesulfate standards can be degraded by sun light and
other factors. Therefore. thiosulfate standards should be replaced periodically, preferahly each
month. Standardized solutions can be obt~illed from the laboratory.

Add about 0.5 m.l of starch solution to the flask. (Starch should also be replaced monthly.) This
'hould lUrn the solution [0 a dark blue COkll'.

Continue to titrate with thiusulfate, and swirl or stir the flask continuously, untU the blue color
disappears. One can tell when the end poinl is approaching, be(~ause plumes that are clear will
momentarily appear ill (he solution as the drops fall into the f'lask. The clear plumes wW
increase in size and. persist longer as lbe end point approaches. The cnd poinl is reached when
the solution tums clear and stays clem as long as rive seeom.ls or 80.

It is easy to over-titrate and add too mucb thiosnJfatc to the
·~ontainer. Remember tills rule: when a titrated solution
changes color, you have a1rea<1~ passed the end point. Tire
trick in performing a proper titration i{i to control the process
to the point where the la$t drop added tllrns the soLution
clear. Ifyou over-titrate, you can add a known VOlume of
your w~tersample so that thesolution turns blue again. Then
you can vctitrate with thiosUlfate. Another alternative is to
repeat the titration with a ne\v sample.
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Take the d~ssolved oxygen.reading off the bnrct scale-in mglt. Thi& reading d0e~ not reqlJire
any fuftber calculation because the concentration of the thiosulfate solution has been related
to life olume nr the sampl€l- by the laboratory. •

Re(;ord the temperature at the trme of collection.

Specific Conductance

Purpose. Specific conductance is a paramerer which is used as a screening device. Ir can be
correlmcd with the TDS and ionic strength of a solution. and is a good general indicator of the salinity
of the waler.

Types of Equipment. Many conductivity meters measure temperature as well as specific
conductance. Based on the survey results: U1C types of equipment used in DWR to measure specific
conductance are the following: Foxboro. Honeywell, Beckman. YSI Model 33, Orion, Stevens, and
Mmtek. A picture of (l conductivity meter which also measures temperature is shown on page 76.

In permanent field installations, inductjve conductivity probe~ are often used. and (hey are
sometimes used on portable field sampling equipment as well. These are identifiable a~ a donut-shaped
coil housed in insulated and waterproof material.

Cleaning and Maintenance. The electrode on the conductivity meter ~hould be periodically
cleaned wi th a soft brush so that al gae budd up wi II not affect the readi ngs. The need for repJatinizi ng
of electrodes on (he conductivity meter is dependent on type and quality of probe used. Replatinizing
solutions with directions are available from lhe major equipment manufacturers. After replatinizing an
electrode, the instrument should be recalibrated. Always stNe the electrode in demineralized water
between lIses.

The lise of inductive conductivity probes is popular in unatlended environments, becnuse the
probe does not require replatinizing, and because they are relatively unaffected by biological growths
and require little cleaning.

Calibration. The conductivity meter should be checked for accuracy and calibrated before and
after each ~ampljng run. Calibration standards sbould be in the range of water being sampled.
Standards are available from DWR's Bryte ChemicaJ Laboratory, or can be obtained from the
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instrument manufacturer. If the value obtained by reading with the inS!TUment varies greatly from the
known value (i.e., :?5%), then the instrument needs to be evaluated for possible repair.

Mos! modem conductivity meters lIsed ion the field are self-correcting for temperature. That is,
all measurements will be cOlTected to 25°C. If the meter does not have thl~ feature, make the correction
manually using instructions lhat lypically accompany the equipment If more specit-ic directions are
needed. see Swndard Merhodsfor the Examil1((/ion of Water (lnd Wastewater, 18th Edition, ]992, pp.
2-46.

Measurement Procedures to Col/ect Specific Conductattce SampleJi Using the CondUClivit), Meter:

Plaee-suff!eient aOlpl 10 q 'nla1l,clean bottle to eompletely immerse tlie. probe. Pait'ure to
immerse the probe to th€ point specified by tbe manufacturer will give false readings. Make
cenc;in that no air is t,rappeq intbe:probe. Allow lime for the probe and sample to reach a
st-able t0JJ1p€ralur .

If me instrument d.oos n<;lt have automatktemperature correction. take the temperature of the
water 'after llie tempera'ture has stabiliZed and adjust the c0mpensalion dial ro the con·eet
temReKaIIJFl:},

Retord tHe reading in mierosiemens per centimeter (IlS/em).

Fluorescence

Purpose, Measurements of chlorophyll fluorescence are often used in the field for immediate
detection of lhe general level of phytoplankton biomass and are also llsed in such applications as
providing early warning of phytoplankton blooms.

The fluorometer is also used 10 detect rhodamine fluorescence. Rhodamine, a red dye, is
frequently used in dye studies since it can be detected down to levels as low as 10 IlgIL. Typical
applications of dye studies include deteclion of leakage through earthen levees, and fluw mixing
studies in complex waterways such as the Delta.
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Types of Equipment. Based on the survey resul!s, the most common fluorometer used at DWR
is the Turner Designs Model 10. A picture of this instmmem is shown.

PHOTO 9: Fluorometer (from Turner Designs).

Cleaning and Maintenance. Cuvcttes, both discrete and flow-through, should be kept in clean
condition. Any buildup of deposits inside either type of cuvette should be removed by washing with a
non-abrasive cloth, sponge, or bnlsh. Household chlorine bleach or a laboratory-grade detergent may
be used if washing with clean water proves ineffective. The cuvette should be thoroughly rinsed with
demineralized water. regardless of which washing agent is used.

In a situation where a nephelometer is in line with a flow-through fluorometer, chlorine bleach
must never be flushed through the system. The bleach damages tbe black nephelometer cuvette and
renders it unusable.

Instructions for instrument maimenance should be obtained from Ihe manufacturer's
instruction manual.

Calibration. Prior to undertaking any fluorometric measurements, the correct light sources and
filters must be installed. For selection of lamps and fillers refer to the manufacturer's instruction
manual. You may also ask the QA officer for referral to others in DWR who have extensive experience
in fluorometer operations.
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11te fluorometer should be caljbrated prior (0 use. Because of its stability. Rhodamine B stock
solutions are often used to calibrate for chlorophyll and rhodamine Iluorometric analyses. The
instrument may be calibrated to read out in micrograms per liler (fJ.glL) of Rhodamine B, for which a
correlation to chlorophyll a exists.

Galfbralion Proaedares:

Obtain Rho(;1am1ne B standards from DWR..' BryteCbemicalLaboratory wjth corrcentraUQu'
of 0.5 mg/L and 0.05 mglL. The standards hould be ·tored in the dark. anH-replaced aftenlx.
month.

Remove standat:d .olution from torage 'area; allow the sQluti0n to come to~m temperature
!refore cali15ratlbg the tluerometer.

TUm on·the fluorometer and allOw it to WaFln up for alloo. t one hour before-conducting
ca:li,bratiOll.

Use the cliscr~te cnvene>holding device,fof.'caLibffition.

Clean cuvcmes ilioroughly, rinse. with denlin~aJizq<:\ water and allow te dry.

Pill <;qyette witb demin,eralized water that h~ beentQred out of the light. zero the in. trul1~enl

on tl1e g 100 setting and the;Sl .6. range (most sens.idve r-ange.); use the B,LANK knoe lG
perform the adJ!lstmenl,

Mea. uretemperatare of. tandard' oLulion. Pind meter Calc setting for cone pondin~

l~mpe.ratur~po Table vm OD Qage 88. Person gene.r~(;jngchl ropbyll fluorescenc¢ data to be
'Cenelated" with elil ropn¥11 e~traGt data, ometimer 11 e a different tabJe for this purpose. The
QA Offieer can direct YO!) tQ persoll using the 0ther table.

Fill cuvelte with 0.5 mglL ('500 part per billion) Rhodamin B standard. On the xl 0tting,
xlO range set the top pale reading te [he value determined in Table VUl.

Check linearity of the mstnlment by measuring the fluorescence of [be a.05 mglL tandard
Which bould b€ 1110 the Eluor,e cen e ofthe O.~ mgIL.s.tandaftlsolution.

Th~ calibratien holild Q.,e"fecorded, preferably in a bound calibration logBook witb numbered
pages. using incfelible iJik.
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TABLE VIII

CORRECTION CHART - 0.5 mg/L
RHODAMINE B STANDARD SOLUTION'

·C Set Point ·C Set Point
(x1, x10 Bange) (x1, x10 Range)

15 5.71 23 4.61

16 5.56 24 4.48

17 5.42 25 4,36

18 5.27 26 4,24

19 5.14 27 4,13

20 5.00 28 4,02

21 4.86 29 3,91

22 473 30 3.80

'Based on the relationship that RI10clamine B fluorescence changes Inversely by
0,027 per degree Celsius change in temperature,

Measurement Procedure-siar Chforopky1La Samples:

The fluorometer may be used to make discrete or continuou. readings.

For i11clividual readings the instrument is ,et up with a discrete sample cu ell holder. The
tluorometer should be set to zero using demineralized water in the cuvette. The ample i Lhen
placed in the cuvette '8l1d the reading is taken. It i gooit practice to place the cuvette in the
same orientation for each reaaing. Observe meter reading of the sample on the top meter cale
and COIlVel1 to fluorescence units using the conversions in Table IX on page 89.

For COlltinuou reading. a flow-through 'ampJ chamber is installed. An opaque.ho.sepr tube
is attached to the chamber to supply the samPJe. Measurements are made while water i
pumped through the chamber using a pump which does not in..troduce e-xces.~iv,e air bubbles
into the f1l1orometer chamber. Th water ample should enter thecJ,amber from the bottom'in
order to further reduce bubb.leformation. Teflon pJwnbibg tape.should be used to secure
airtight joints and avoid air enlrainment in the sampling cbamber:
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TABLE IX

FLUORESCENCE DATA CONVERSION TO
FLUORESCENCE UNITS'

(Upper Meter Scale Readings)

Range Range of Conversion Factor
Fluorescence Units

100x31.6 0-3.16 Reading x .316

100 x 10 0-10 " xl

100x3.16 0- 31.6 x 3.16

100 x 1 (Mm. Sens.) 0·100 x10

1 x 31.6 0- 316 " x 31.6

1 x 10 0·1000
,

x 100

1 x 3.16 0·3160 x 316

1 x 1 (Min. Sens.) 0·10,000 " x 1000

'The "FIuDr8Seenee Unif (FUI ;0 1his table is defined as one ten-thousandlh 01 thfl
fUll range 01 the Tumer Designs model 10 Iluorometer.

Fluorometers are now available thal give a direct digital readout so lhal conversion.~ are not
necessary.

Light Penetration

Purpose. The degree of light penetration is imporrant in determining the vertical dislribution
of plankton in lakes and reservoirs. Water cJmity is affected by suspended organic and inorganic malter.
The two measures of light penetration are Secchi di"k transparency and light transmittance.



Types of Equipment. Light penetration is mea~urcd by DWR staff using One of two methods,
the Secchi disk or a hydrophotomcter. The Secchi disk is a 20 cm diameter circular disk, usually melal,
with black and while allcmming quaner panels. The disk often has a weight on the bottom and is
supported by a steel or metallic tape. A picture of [he Secchi disk is shown.

FIGURE 17: Secchl Disk.

Cleaning and Maintenance for the Secchi Disk. TIle painl on the $ecchi disk should be kept in
good condition and clean to ensure sharper endpoints.

Measurement Procedures for Ligh, Penetration Using Secclzi Disk:

TIle Secchi disk should be lowered into dle water where the surface is calm and shaded since
glare and surface movements interfere with the observer's vision.

Lower dle disk until the black and while quadnmts just become indistinguishable, and record
the depth.

Lower the disk a little further, and then retrieve it slowly unlil the quadrants can just be
distinguished again. Record this depth.

Record the Secchi depth as the average of the (Wo readings.

Sunglasses should not be worn while observations are being made. Moreover, me same pe.rson
should make alllhe Secchi disk readings to ensure consistency.
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A hydrophotQmeter is a light meter which includes a photocell thaI can be submersed in water
to measure the light transmittance at various depms. Ba::;ed on survey results, the Martek and the
Montedoro-Whitney hydrophotometers are most conunonly used in DWR. Most instruments now used
produce a readout value which is shown as a percentage of the light intensity at the waler surface. Each
instrument is different and should be operated according to the instruction manual. A picture of a
hydropholometer is ~hown.

PHOTO 10: Hydrophotometer.

Cleaning and Maintenance for the Hydrophotometer. Cells of the hydrophorometer should be
kept clean and any damage encountered should be repaired. Fresh batteries should be installed and
spare balleries should be canied. Any special instructions of the manufacturer should be followed.

Calibration. Before going into the field, the hydrophotometer should be calibrated in sunlight.
With the photocell away from shadows and reOeetivc objects, tllrn the instrument on and adjust the
meter to 100 percent. Neulral-density filters should then be placed singly and/or in combination on top
of the cell in order to reduce the light reaching the cell to some known rTaction of (he incident light.
Plot the photometer readings against the rated values of the single filters or the producL of rated values
of combinations of tilters. The resulting curve can be used [0 adjust values obtained in the field.
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,Strpp0ttthe.-phC:>t00011 on the b1:>at in,a n0ri:wn/:a1 position awa¥ from My' object .producing
rejIecfiQn5 or sbaqows

Tum the.}nslTUmenfon and adjust the rueter to lOO~r~nt.

Lower the phOtocell inro the waler and ~~e a reading at the: de~th of 0.5 meter: and then take
ad<;fitiollaJ readings at i-meter intervals until the.reading reaches about 1%. TWo readm~
shonld ~made whi~h~losely brackell%. Further I'eading~ sllOujd beu:tade untiftlie 0.3%
Itght level is reached

Rem ~e the photocell and take anotbert~llding·as in step 3. POI be~t result the [(~adings

sfiouJd be·made Be!J,Veen tne ,h01I1;S of'100(') and 14OOJ1>acffie Standard Tmle, the time when the
sun' rays are mo t nearly perpe.nilicuJar te:> me. water. The loOk> light level is often referred to
the c.ompensation depth where the. r te ofalgae phQfOl>')7nthe i .equals,th.e cate .fe.~piration.
MOFe feeeDt srudies.llave.indka~arhatili~c0:mpensationdeplhmay be·nearer (0 tlle. 0.3%
]i:g!ll<leveJ.

Turbidity

Purpose. Turbidity is a measurement of the clarity of the water. The analysis, frequently done
in the laboratory, can aJso be done satisfactorily in the field with the proper eguipment.

Type of Equipment. The most commonly used instrument for measuring turbidity is the
nephelometer. Nephelometric turbidimeters measure the amount of right-angled light scatter resulting
when a beam of Iight is passed through a glass cell containing the sample. Based on the survey results,
the two types of turbidimeter..'> used by DWR are the Hach 2 IOOA and models produced by Turner
Designs. A newer Haeh model, the 21 OOP, is also gaining wider use.
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The 2100P produces a superior reading to the 2100A modeJ, especially at high turbidities. The
2100P speciftcalions are not yet standardized in Standard MeThods/or the Examination oj Water and
Wastewater. 18th edition, 1992, which is published jointly by the American Public Health Association,
the American Water Works Association, and the Wmer Environment Federation. Umil Standard
Methods is updated, the Hach mode I 21 OOA readings should be used. The Hach 21 DDA and 21 DOP
with sample vials (also known as sample cells or cuvcttes) are shown below.

PHOTO 11: Hach Nephelometers: (left): 2100A Model (right): 2100P Model (both from Hach Co.).

Cleaning and Maintenance. The srunple cells used in a turbidimeter require almost constant
cleaning. Wash with detergent and l;nse thoroughly. Kimwipes or tissues that will not leave an oil film
should be used to dry. Similarly, the cleaning of intemallenses or any transparent parts between the
rump and sample cell should be cleaned with the same material. However, make sure that all lenses are
replaced in thei r original posi[ion if they were removed for clean ing. Th is ensures that the factory
focus ing of the instrumen tis not altered.

Calibration. Cal ibrale the nephelometer by measuring the turbidities of a series of standards
obtained from the laboratory. These standards should be replaced at monthly intervals, except in cases
when turbidity standards are sealed containers of solutions which are relatively stable and semi
pennanent. The calibration should bracket the expected range of the samples to be analyzed. Prepare a
curve by plotting the measurements against the stated turbidities of the standards. If there is a
significant difference between the measured values and the stated values, future turbidity
measurements should be adjusted according to the curve.
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Measurement Procedures for Turbidity:

Thm Oil tile turbidimetel; and allt>w it to watm up for 3Qminutes.

Agitate the ample as, rJ,}Of(:mgl1Jy po sible without creatjng a ntnuber of sIlla11 bubbles:. and
then fill t.hemeasuring coil. JfaiYbubble. 13an be seen in the cell, tap it, lightly to jar tbem loose
so Ihey will f1o~lto Ihe lJrrace.

All sample cells.!mpplied by Hacli are optically matched and bave aline sGribed.on them to
help align !;hem c(?rreclly in the turbidimeter. ,Place the cell iii lITe turbidimeter so that the
cribed mark on me cell i in l:iue with the Jilte on the ne'phel~meter cell chilm~er.

€ovel' the cell With Ihe light sbield and depre s the button fQF the highe ~ ['ange. If the-.reaqing
(s les than 40 NTtIs, the lbwesf range possible shOUld be uSM t~determine· the tlirl)lditY.

Jf the initial reading is greatertban 40 mu ,the sample must be diluted with demineralized
water. After dilution, -a' turbidity reading.shotild be taken using the lowe&1 range po ·sible. Thi
~ading must melll)e rt\u)tiplied by medilation f~t'Qr lp get t1'urep~ecl m,rbidh.y v4lue.

For exampJeo, if your reailing i. 15 NTU and dil\ltion con isted ef9ne parcof sa pIe plus four
par . of cremtneraliled wat~. the cOlTecred tu.·bidit~ would be' I§·x C1 +4) = 75 W~.
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ApPENDIX A

EXAMPLE

INSTRUMENT MAINTENANCE,
CALIBRATION, AND REPAIR LOG

ApPENDiX A 99



Name of Instrument:
Manufacturer:
Model #:

Instrument Maintenance, Calibration, and Repair Log

DWR Property Code:

Parameter(s) Measured:

Maintenance Performed:
(aeanilg. etc.)

, Slaodard'"

Calibr;ltion Values Repairs Made

RepM'ed by
SWf

Sample Calculation: 'Yo Difference = (Standard"3)-Sum of 3 observed values) .. 100
(Standard*3)

If Standard was 1310 uS/cm (Specific Conductance) and Observed values were 1301,1309, and 1315 uS/em, then:

% Difference= ((1310"3)-(1301 +1309+131St'1 00 = approximately 0.13%
(1310*3)



ApPENDIX B
SAMPLING DESIGN
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APPENDIX B: SAMPLING DES G
Every environmental measurement project should have a sampling plan. nle purpose i~ to

document procedures 10 ensure the collection of representulive samples. The sampling plan design
should depend on the mcasuremenl objectives of the program, that is, the data needed. the intended
uses, the data users, and the strategy for achieving the objectives. This informatloll, along with
considerations to the time frames, resources and the technological constraints of methodology, is used
to help develop the data quality objectives. The development or the data quaJity objectives is a joint
reponsibility of the Program Manager, technical staff (both field and laboratory). and the data eod
users. A well-prepared sampling plan can contribute greatly to the relative success of a sampling
program.

1l1e following provides guidance for designing a sampling plan I"or an environmental
measurement project:

Indicate the measuremenr objectives and devefop data quaWv objectives (DQOs) for
coflection oJthe samples.

Before sampling can occur. the intention or goal of the measurement activity should be
established. Some examples of these are:

~ to delenni.ne if a problem exists

~ to monitor site conditions to detennine if remedial action is required

~ to design and implemem remedial measures

~ to comply with monitoring regulations

~ to determine if monitoring data exceed drinking water standards or water quality criteria

The measurement objectives can be used to help develop the data qualiry objectives. Data
qUality objectives are statements which define the level of confidence that is required for the data's
end-use. Detennining data quality objectives is not witbin the scope of this document but is
discussed in more detail in DWR's Cuidelinesjor Devefopfng Quality Assurance Project Plans
(see Bibliography).

Specify the past al1d presenl infurmation about the sire.

The study area should be examined to determine potential sources of contamination and the
sampling locations. The examination can include:

~ Maps

~ Aerial photography

II>- Interviews with key personnel
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~ Site visit

~ Histolical records showing land use and anthropogenic intluences (e.g. indusll;al zones,
agricultural. etc.)

~ Data previously collected (from routine monitoring or surveillance slUdies). If no dal-a are
available, carry out preliminary sampling of the study area which can aid in selecting the
sampling locations. Note that some data are necessary in order to statistically detennine the
appropriate number of samples to be taken for the environmental measurement projcct.

De/ermine w/wl f)pe~' ofsamples are needed.

The type of sample collected will depend on the objectives of the environmental measurement
project. The following is a de,<,:ctiption of the type of samples which can be collecled:

Grab Samples-Grab samples are discrete aliquots which represent a specific location al a
specific point in time. In other words, these samples, collected at a particular time and place
can represent onJy the composition of the source at thaI lime and place. However, when a
source is known to be fairly constant in all directions, then the sample can be considered
representative. Grab samples give the most information regarding contamjnant variability. 111at
is, grab samples collected at intervals and analyzed separately can uocumentlhe extent,
frequency, and durntion of variations.

Composite Samples-Composite samples represent the mixing of a number of grab ~amples

and represent an average value. Since compositing involves combining several grab samples,
estimation of overall site properties using composites is less expensive than using grabs due to
reduced analytical costs. However. compositing does not allow the variability of data to be
determined.

Integrated Samples-Inlegraled samples are mixtures of grab samples collected from
different points simultaneously. For example, the need for an integrated sample occurs in a
river or stream that varies in composition across its width and depth. To evaluate nverage
composition of total loading, a mixture of samples are collected representing various points in
the cross-section in proponion to their relative flows. Knowledge of the volume movement,
and composition of the VariOLlS parts of water being sampled usually is required. The
integrated method is preferred over grab samples when the cross-sectional transport
characteIistics of the site are not adequately understood.

Defennine the best sampling approaches.

The aim of any environmental project is to attai.n the most useable data using the least amount
of sampling possible. With this in mind, certain sampling approaches may suit one program beller
than anOther since they can effect the quality and usefulness of data produced. The followi.ng are
three general approaches to ~ampling:
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judgmental Sampling-This method is based on experience and available infommtioD to
determine ule location which will provide the most representative sample. Judgmental
sampling has the highest level of bias compared to the two following techniques, bUI requires
the smallest number of sample~.This lype of sampling is most efficient when prior history of
the sampled site, induding previously obtained data. is known.

Systematic Samplulg-This technique can be employed by breaking down a sampling area
into consistent pattems such as squares. lriangles or COl1lours. Such a method allows for more
consistent sampling since each sampling site is marked and can be repeatedly sampled.
Compared to judgmental sampling, more samples are needed, but the level of bias is less.

Random Sampling-Random sampling depends on the theory of random ch"ffice probabilities
in order to choose the most representative sample. TItis process is utilized when numerous
sampJing locations are available but there is no satisfactory reason for choosing one over
another. Compared to the two previous methods. the largest number of samples is needed here
to obtain representative data of the parameters being measured. The level of bias, however. is
smallesl.

These three techniques mentioned are not necessarily mutually exclusive of one another so can
be combined if needed. There are three primary combinatjons of approaches. These are systematic
j udgmental, systematic-random, and j udgmen lal-random.

The selection of surface-water sampl.ing sites and ground water sampl iog sites clitTer. For
surful,;e water, the sampling site should be at or near a gaging station because the data must relate
to water quality constituent concentrations in order to compute transport loads and understand
water quality characteristics. It should also be in the straight reaches of the cbannel where the now
is relativeJy unifonn.

For ground water, the sample site will depend to a great extent on a generaJ knowledge ofihe
geometry and hydraulic characteristics of the aquiferes) bejng studied. The selection of existing
wells shou Id be judged based on knowledge of the depth and length of the screened interval, the
casing material, method of construction, data of construction, and method of sealing around the
annulus. The selection of sites for new wells should be judged from a knowledge of potential
sources of contamination and geometry of the water-bearing zones at risk.

When sampling sediment. all data should be collected at a common cross section or slrata.
However, consideration may have to be given to all or pan of the foHowing, depending on the
expcxled uses of the data:

~ measurement of streamflow

~ cross-section samples of suspended sediment

~ single verticaJ or pumping sampler suspended-sediment samples
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~ cross-~ection bedload samples

~ cross-section bed material samples

Select the l7umber uf,wmples.

The number of samples needed for analysis is deklmined ultimately by the data quality
objectives. A relatively simple statistical equation can be used to estimate the number of samples
needed. For the following equation to work, however, certain assumptions about the nature of lhe
data must be made. First. the data are assumed 10 have a normal or Gaussian distribution with data
points placed symmetrically around a "true" arithmetic mean. Second. each d.ata poim is
independent of one another (i.e., no cross-contamination is takiog place).

For environmenw.l data with very Jow cQncenlrations such as in the pans per billion (ppb) or
parts per trillion (ppt). however. nOJmal distribution may not exisl. In this case. it log-nonnal
distribution is represented, where the logarithms of the concentrations, not the concentration
values. follow a Gaussian distribution. Nonetheless, mean values from a nonnally distributed plot,
whether log or arithmetic, can be used in the staristical analysis for number of samples. If data
points failta exhibit either of these two distribution schemes. the investigator should use non
parametric statistics or consult a statistician.

Lastly, before the number of samples can be delemlined, the investigalOr needs to decide the
limit of confidence and tolerable C1Tor tJlat he or she wants. Once these parameters are set, then rhe
minimum number of samples that needs to be taken can be cakulated using rhe following equation
(from Principles ofEnvironmental Analysis, AmerjCO!l Chemical Society, 1983):

# of samples =(z factor x standard deviation of population)~
(tolera,bJe error)1

«z" factor-The z factor is the number a~sjgned 10 various conJidcnce level values. This factor
is taken from the selection of tables in statistical texts such as the Nmivnal Bureau of
Standards Handbook. For example, at the 95 percent confidence level, the z faclor is 1.96.
Since the investigator selects the level of confidence, the z factor is also indirectly selected. IC

the sample size is seven or smaller. then the appropriate value of the student's t distribution
(also from statistical tables) should be used in place of the z factor in the above equation.

Standard deviatio1/-This is a measure in variability of all data points from the population's
mean value. ll1e standard deviation can be calculated using sampling data from a statistical
study whether preliminary or hismrical. This value can be underestimated or overestimated if
the calculation is based on an jnsufticient number of samples in the population (less than
seven).

TqLerable error-This is the allowable error placed on the estimate of the population's mean.
The higher the tolerable elTor, the smaller the sample size will be, and vice versa. Tolerable
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error values are important to the investigator since they. like the confidence leveL can be
manipulated to suit the needs of the data quality objectives.

As an example, assume that the sample population has a mean concentration of l.O ppm with a
standard deviation of 0.5 ppm. The tolerable error in the staled value of the mean at the 9S percent
conlidence level (which gives a z faclor of 1.96) is Ilotto exceed 25 percent. Then,

# of samples = (1.96 x O.5i = 15.37
(0.25)'

Given here is only one out of many statistical methods which can be employed to give an
estimate of sample numbers. Other methods may involve different variables and functions. but they
will abo give similar estimates. The appendix in this manual references various statistical
approache:;.

Selecr the number ofquality control samples.

The number of QC samples to be incorporated into the monitoring activities depends on the
particular data quaJity objectives. QC samples for field operations are important because they can
demonstrate that the sample containers, collection and storage procedures have not altered the
sample in a way which would adversely affect the analytical results. QC samples commonly used
for the field are field spikes, field blanks. and replicates (del1ned in Chapter I). Field spikes.
however. are not ordinarily used by DWR field crews because of the precise techniques necessary
10 perform an accurate spike. At DWR, the spiking of the samples usually occurs at the laboratory
after tJ1C sampling runs.

Field blanks can be used for nutIients, trace metals, standard minerals. and volatile organics
each of which require different sample preparations. At DWR, field blanks are required for trace
metal analysis.

At least one duplicate and one Ikld hlank for each daily field run per field crew should be
taken. Depending on the number of environmemal samples taken in one day, the percentage of QC
samples [0 environmental samples will differ. More QC samples taken wilJ provide belter
precision; however, the number or QC samples will he limited by cost and time.

Select the (/lIafyricallaborawry(s).

In order to ensure reliable data from sample~ collected in the field. a pre-award perfonnance
evaluation of analyticallaboHltories is needed. This can be done by selling minimum guality
assurance requirements which candidate laboratories have {o meet.

To begin, the data qualiry objective of the program should once again be considered. If high
data quality is reguired, then the quality assurance requirements of the program wou Id be more
~tringent. and vice versa. Next, candidate laboratories should be checked for certification. Both the
California Department of Health Services and {he United States Environmental Protection Agency
have laboratory certification programs. These programs certify that laboratories can meet
minilnum criteria for analytical procedUl:-es, pass an on-site inspection given at leas! once every
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three years. and adequately analyze an annual set of reference samples. Currently, lhere are
certification programs for drinking water, waste water, solid waste, and radioactive materials.

Choosing a laboratory which is certified La perform the analyses required may help ensure that
perfonnance is appropriate and adequate, but some non-certitied laboratories me also acceptable as
well. Thi~ is true if a non-ceJtified laboratory is evaluated properly, meets lhe data quality
objectives, and displays The required level of quality assurance and quality control.

A careful examination of the analytical laboratories' QA manual (sometimes known as QA
plan) will also aid in the selection process. These manuals should be submiTted by candidate
laboratories during lhe "Invilation for BidslRequest for Proposals" process. A complete QA
manual should mention and discuss aL least the following:

~ A reference to the standard operating procedures (SOPs) for all analytical methods

~ Documentation of quality control practices for instruments, equipment, supplies, reagents, and
analyses La assure thai data generated is of acceptable precision and accuracy

~ Qualifications of staff

~ Adequacy of laboratory facilities

~ Preventative maintenance of equipment and instruments

~ Sample logging and tracking of standard operating procedures

~ Sample storage

~ Sample preparation

~ Analytical metllOds

~ Laboratory internal quality control

~ External quality assurance checks

~ Turnaround time of analyses

~ Laboratory data reports

~ LaboralOry fomlS

~ Laboratory safeLy

Another method which tests the analytical performance of candidate laboratories is the
evaluation of perlormance samples. This also is Lypically done during the "Invitation for
BidslRequest for Proposals" process. Performance evaluation samples contain known
concentrations of chemicals in a particular medium such as soil/sediment and water. 1l1cse
performance evaluation samples can be obtained from the DWR QA Officer who maintains an
ongoing contract with a laboratory which prepares them.
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Various types of performance evaluation samples m.ay be obtained directly from agencies such
as the EPA, DHS, U.S. Geological Survey, Nalionallnstitule of Standards and Technology, the
National Research Council of Canada, and some private sector laboratories. The DWR Bryte
Chem.ical Laboratory can also prepare a limited number of organic and inorganic performance
evaluation samples (in water) depending on their workload requirements.

The following information is needed along with the performance evalualion samples:

~ Laboratory method uncertainty intervals

~ Preparation and analytical methods

~ Documencalion that adequate QNQC procedmes occurred to authenticate the value of the
performance evaluation samples

Performance evaluation samples are lhen distributed to candidate bidders along with the
following:

~ Sample preparation and analytical methods to be used to analyze the perfOimance evaluation
samples. This infoffi1acion is obtained from the preparers of the performance evaluation
sample and simply relayed to me bidders.

~ A provision thatlhe applicant laboratories will be (esponsibJe for all analytical costs for the
performance evaluation samples.

.. A statement requiring submission to DWR of the results of any quality control measurements
taken by the candidate laboratory during analysis of the perfornlance evaluation samples.

.. A statement regarding the deadline and location for submittal of results.

~ A statement to the effect that any departure from the methods and procedures of the
perfonnance evaluation will be sufficient cause to disqualify the bidding laboratory.

The previous information can also be incorporated into the language of the "Invitation for
BidslRequest for Proposals."

Overall, the program's Data Quality Objectives, and laboratory's certification stams, QA
manual, and performance on evaluation samples are the major influences in choosing an
appropriate analytical laboratory.

(For more detail on selecting analytical laboratories, see the DWR document Quality
AssurQnce Guidelinesfor Analytical Laboratories, September 1992.)
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ApPENDIX C

DWR BRYTE LABORATORY

SUBMITTAL FORMS
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Stoto of California DEPARTMENT OF WATER RESOURCES
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\...A.B. N.O.

WATER ANALYSIS (NUTRIENT)

STATE OF CALIFORNIA
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9 16 17 24 25

A (som) _

OWNER ----~"':-:."':'M~£=--------"':'A~O-:D:-:R~£~S~S-------

o. N mglL

~ 1, I , I I I
oJ 41 47

II: 10:1\\ PHOSPHORUS
<
U

----- ,"'1
A C _

Focto, 1

COPY 0
___________-----------..,--T0 OWN EP

<:lTY 't.'~ COOl-.

OE"TAI ~EO ....OCAT~ON _

A (.om) _

DEPTH TO WATER F"T. se:Cc.Hr ~ OOOR ~-----------------_i

OEF-TM OF WEI..'" FT. wtNO FOAM _

REF. "'O'N1" CI R£SIO.

DATI:; STARTEO _

OAT£ TO I. .. e. _

______ COI.OR

_______________ ,,"G _

____________ %CI..OUO CO VER, _

POIN T OF"

COL1.EC jlON

USE

40

os P mg/L

LJ.---l-'I --'--,-'-------IT'---'----'....L-J'I

P£~F". INT£R ALGA£ iV'RBIOo__ DATE C.OMPt.ETE.O' _

REMARK5 _

----------------------------- c ..." ...'S, _
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STATE OF CA,=-IF="'ORNl4

TH~ IC:l:~SOUFtC£S AGENCY

OE:,PAQ"TMEN'Y OF" w$.TE;R Fil:E.SOUAC.ES

WATER ANALYSIS (ORGANIC PHOSPHOROUS PESTICIDES)

o
a:
<l:
U

b4.StN STATE VH~Ll.. NOJSTATtON NO. T YR, MO. :>~Y T , ....(1;: l PS ':" ~ CO. r=IELO TE;'M~. u

I I I I I I I I ! I 1 I I ! I I I ! IJ c=r=LJ I ! ! I I CI I I ! r 0
" " ,. U Z6 Z7 ,. OJ J. J7 '" '9 .' .,

1:'1 ~:....O EC FL~LO p~ 00 OISCl-t. A. RCE (C F'S) c. H.lF T.' OE~TH (FT.) SAMPL£:R ~K CARD

I I I 1 I , II J r I I I
, I [ I I ! ! [

, II , , I II ! ! II 1 ! ! 10 ITlD ~~~~
(" .. 1=105.. .9 .0 02 ~. .S s• ea .3 •• 07 69 10 " 7. 79 60

"':""Y~E OF ANAL.ysrs "'.0. NO.

COmpound Storet Code CAS NO. uq/L

Mevinphos 7786-34-7 I I I I I

Demeton 39560 8065-48-3 I I I

Naled 300-76-5 ! I I I I

Phorate 39023 298-02-2 I I I I

Dimethoate 39009 60-51-5 I I I ! I

Diazinon 39570 333-41-5 I I I I

Disulfoton 39010 298-04-4 ! I I I

Methyl Parathion 39600 298-00-0 I t I I

Malathion 39530 121-75-5 I I I
Chlor-pvrifos 2921-88-2 ! I I I I

Parathion 39540 56-38-2 , , I I !

/>-lethida thion 950-]7-8 l I I I I

Profenofos 41198-08-7 I I I I

s,s,s-Tributyl Phosphorotrithioate (OEF) 39040 78-48-8 j I I I !

Ethion 39398 563-12-2 r I I I

Carbophenothion (Trithion) 39786 786-19-6 I I I I I

Phosmet 732-11-6 I I I I

Phosalone 2310-17-0 I I I I

Azinpoosmethyl 39580 86-50-0 ! I I

j I I I

! I I I

I j I I I

j I I I j

I j I I

I I I

I I I I

I I

Date to Lab. Date Analyzed Date completed

Cheil1ist QC No. Checked
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STATE OF" C A.~IF"O~""'lI",,"

THE RESOu~C C:S A,CE.NC V

O~ PA~ TWlE:NT OF WA, TEFiI ~ Escu.Fil c: E$

WATER ANALYSIS (CHLORINATED ORGANIC PESTICIDES)
e A~"/'( STATE wE'-'- NOJSTAT10N NO~ T V". "'0. OAY 'I}.,olE U>S 1") CO. ~.e:l..O T"~"""P. V

I 1 I 1 1 I I 1 I 1 I ! I 1 l , I I 0 eLI;] I I ! , I D I ! I !' D
• 13 ,. £0$ :!:o 21 H " JO n 30 J' 4 4 .013

F"l!;;:t...O EC FIE;:t...O PK 00 DISCkARG Eo (Co F:U C. '..LlP .... ) OE.P'l":H P~"T.J $"'/l,At:lLe:~ LK CARO

I I ,
I I , II I !' 1[, , II J 1 1 I r , II I , I II I I II I ! I 10 OJD ~~~~

(: ."0",.. •• sO 52 '3 5. ,. ~2 .J •• • 1 •• 10 B 18 19 80

TYPE Or"' A.NAl..YSIS w.O. ""0.

COmpound Storet Code. CAS No. ug/L

Ji:uron 39650 330-54-1 \ 1 I

SHe, alpha 39337 319-84-6 1

Chloruropham 81322 101-21-3 1 1

Dichloran 38447 90-30-9 1 1

Simazine 39055 122-34-9 1

BHC, qamma 39340 58-89-9 r I I

BHC, beta 39338 319-85-7 I ,
Atrazine 39033 1912-24-9 I I 1

PCNB 39029 82-68-8 J 1

BHC, delta 34259 319-86-8 r

Chlorothalonil 70314 1897-45-6
A1achlor 77825 15972-60-8 I

Heptachlor 39410 76-44-8 1

Thiobencarb 34722 28249-77-6
Chlorovrifos 81403 2921-88-2 I

Aldd~ 39330 ]09-00-2 I

OCPA 39770 186l-..)7--1 I

Caotan 39640 133-0b-2 I l

Heptacnlor Epoxide 39420 1024-57-3 1

Chlo!"(iane 39350 57-74-9 1 I 1 1

Endosulfan I 34361 959-98-8
Die ldt- i:1 39380 6C-:07-1 I I 1

DDE 39320 72-55-9 I I

Endrin 39390 72-20-8 I J

Endosulran II 34356 33212-65-9 I 1

Endrin Aldehyde 34366 7421-93-4
DDD 39310 72-54-8
Endosu:i.fan Sulfate 34351 1031-07-8 I I

DDT 39300 50-29-] 1 1

Methoxychlor 39480 72-43-5 I 1

Dicofol 39780 115-32-2 I 1

Toxaphene 39400 8001-35-2 1

PCB-1016 34671 12674-11-2 I I

PCB-l221 39488 11104-28-2 I I

PCB-1232 39492 11141-16-5 I I
PCB-1242 39496 53469-21-9 I I 1

PCB-1248 39500 12672-29-6 1 1

PCB-1254 39504 11097-69-1 1

PCB-1260 39508 11096-<32-5 I I

1

1 I

Date to Lab. Date Analyzed Date Ccm:?leted

Chemist QC No. Checke6
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,AI NO.o 1

[IIJ I,t..,.1.1.I I
STATE OF CALIFORNIA

THE RESOURcES AGENCY
DEPARTMENT OF WATER RESOURCES

WATER ANALYSIS (PURGEABLE ORGANICS) 1 I l e
BASIM 'TATE "'ELL NO. 'ITA ON NO. H 1"0 oAY T11"f( PST) co. lITo Tn.,. U

I I I I I I I I I I I I I I I I I I D c:=cIJ I I I I I [J I I I I D
• lJ \. ,. >& 27 H II 16 H 3& 3~ 42 '"

'JElO EC FI ELO pM 0.0. OISCHARGE (CH) G. H. (") OHU (") SAl"pUR LK CARO COOE

I I I I I I I Q Q I I I I I I I I I I i I I [:=J I I I I I [I 0 0
U 49 $0 4> 11 " U 62 63 66 &1 U 70 13 H 19 60rVPE OF ANACi SIS

II
w.o.

I

I
Compound IIStoret Cd. I CAS No. I ug/L I

Vinyl Chloride 39175 75-01-4
I , , I I I

Trichlorofluoromethane 34488 75-69-4
I I I I I I

1,l,2-Trlchlorotrifluoroethane 76-13-1
I I I I

1,1-Dichloroethylene 34501 75-35-4
I I I I 1 I

trans-l,2-0Ichloroethylene 34546 156-60-5
I I , I I I

l,1-Dichloroethane 34496 75-34-3 , I -I I I I

cis-l.2-Dlchloroethylene 77093 ~56-59-4
I I I I I I

Chloroform 32106 '37-66-3
I I I I I I

l,1,l-Trichloroethane 34506 -71-55-6
I I I I I I

Carbon tetrachloride 32102 56-23-5
I I I I I I

Benzene 34030 71-43-2
I I I I I I

1,2-Dlchloroethane 34531 107-06-2
I I I I I I

Trichloroethylene 39180 79-01-6
I I I I I I

1,2-0ichloropropane 34541 78-87-5
I I I I I I

Bromodichioromethane 32101 75-27-4
I I I I I I

Toluene 34481 108-88-3
I I I I I I

Chloropicrin 77548 76-06-2
I I I 1 I I

1,1,2-Trlchloroethane 34511 79-00-5
I I I I I I

Tetrachloroethylene 34475 127-18-4
I I I 1 I I

Ojbromochloromethane 32105 124-48-1
I I I I I r

Ethylene dlbromlde 77651 706-93-4
I I I I I

Chlorobenzene 34301 108-90-7
f I I t I

Ethylbenzene 34371 100-41-4
I I I I I

Xylene(s) 81551 1330-20-7
I I I I I

Bromoform 32104 75-25-2
I I I I I

1,3-Dlchlorobenzene 34566 541-73-1
I I I I I

1,4-Dichlorobenzene 34571 106-46-1
I I I r I

1,2-Dlchlorobenzene 34536 95-50-1
I I I I I I

1,2-Dibromo-3-chloropropane 38437 96-12-8
I I I I I I

CI2 Demand

Cl2 Spike

Date to Lab. Date Analyzed Date Completed

Chemist QC Number Checked
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STATE O~ CAL~FO'RNIA

T~E RESOURCES AGEl-lC ....

"=)1:; P4.F'"t)...U:;;N T OF" WATER RESOl)~~~S

VIA TER ANALY$1 $ (CARBl\.Ml\TE PEsnCIDES)

o
ct
<
U

e~s.IN :;TAI~ wELL ..... O.fSTA,T'ON ....,0. T Y"'- :-.AO. =;.y TH.AE (~ST' CO. FII;:LO T~MP. U

I I I I I I I I I I I I I I I I I 0 cr=r=J I 1 I I I 0 I I I t D
9 1 "

, < '; ,. >7 n JJ '0 " )e ,. ., 4'
FI E:'_O £'C FIE-LO P,-.I 00 OI:::;CH4.~CE tC~SI G. H.IFT ,j DEF'TH tF"T.) ~6,MPl.ER LK CA.RD

I II I I II I I II I[ IDITJD
c:.O::.t.
O'I.P"~

I I , , I
, [ [ I I I , I , [ I I I I I

ALL
I I ! (" .... ~OS.. <~ '0 " OJ " ~.

.,
"' •• 07 •• 70 7' 76 79 60

Tv~r::: OF ANAL.VSU w,O, .... 0_

compound Storet Code CAS No. ug/L

Aldicarb SulfOXlde 1646-87-3 I

AldicaJ::b Sulfone 1646-88-4
Oxamyl 23135-22-0 I I

Methomyl 39051 16752-77-5
]-Hyd~oxycarbofuran 16655-82-6 I I

Aldicarb 116-06-3
Carbofuran 81405 1563-66-2
Carbaryl 63-25-2 I I I

I-Naohtho~ 90-15-]
Methiocarb 2032-65-7 I

I I I I I

Da l.-2 to L3~. Dc';:e A"iOlvzo;>d Dat~ C'Jm::Jl·::, ted

Chf":n~st QC No. Checked
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ST.T£ -.:)4: ~"'LrF";);;;;;Nf'"

To-1E ~5:~Qu~Ct::5 ~C;;r:r.lC"'"

CI:PJo.R'7l.,,<l€:N'r oF" WAoTf:;::J A£$OU~C:E:~

WATER ANALYSIS (CHLORINATED PHENOXY ACID HI"I:1PT('lnl"<:\
, , , •

5 J..S1N S":".ol, T1! W Ci l.. NO /5TAT1QN NO. T TH. MO. O~V TIMe: lPs~t CO. F"LE LD T l:J..4D, U

I , I , , I I I , I I I I I [ , I I 0 0 , I , I I ,
! I ID I I , , 0- • \3 ,. " " >7 "" 33 3. )T ,. 39 ., .,

F"JEt.~ t:C F"lE'-::l PH DO DlSC HAR c.i:; (C~~} C. 1-1.1':, l OI::.i="T'"1 tFT.) ~AlWI PLt:R '-~ CARO

I , I , I II I
, I I , ! J! I ! I , r , II ! , I II I I II r r I '[J [DO !g:,.. .. .0 H ., :I. ,. ., ., •• 0' •• 70 73 .,. ,. eo

""r""'~ 0;:- .... N.:.'~YSIS Iw.o. NO~
Code 6

Compound Storet Code I CAS No. ug/L

n.' r"'ml~" lqlA-()[)-q . I

MCPP q]-E)S-2 .
Pentochloroohenol (PCP) 87-6S-2
DichlororoD l?O-lE)-S
2 4 - D 39736 Q4-7S-7
.'-1CPA Q4-74-f'. ,
2 4 5 - TP ----.J.9. 760 ql-77-1

2 4 5 - T ,Q74() I CJ1-7(-;-'i

;;> 4 - DB 94-82-6

,

(above includes salts and esters) I
I

_.

!)3L€ to Lab Date i\:1alyzed Date Completed

Chemist QC No. Checked

o
l::
<
tJ
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.sTAr( Or' C"-t..I~O~N"A

'lt~~ R~50~.:~C(:: 6.;:;.:: ...·C..,.

C'£.f:'A.RlVlCr-.Jl or whlc.~ F1CS.OU"c.~s

WATE RAN ALYSIS (MISCELLANEOUS PESTICIDJ::S)

o
c::
~

u

i;I.t..'S.IN :s T..t.. TE ...,.~t..t.. NO./ S"T;" or 10"-1 "'0. T .... MO. ::;:;:,.v TI""E ~PsT) <:;0. jS""1E:LO ,. t~-='. u

[
I I I , II I , I I I I I I , I I 0 cr:=cJ I , , , I D I I , , 0

• ,3 ,.
" 26 27 H ~, 3. >7 3. ,. '. -,

~I S:l...O ~c ~1£LO p~ 00 OtSCHA.hlCE, ICFSI (i.H.lF"T,.1 DEPTH {F"T.' .sJ.,J...i(PL.E~ LK CARO

I 1 I I I , I I , , I I I
, II I I I ! I , II I , I II I I II I I I 10 [DO ~~~~

C:"'~Q:;'
44 _0 • 0 " • 3 .. .6 •• n •• ., .~ 70 7> 70 79 .0

'tYPE. OF ANALVSlS
I~

0_ NO~

0 & M Misc. Pesticides

Compound Storet Code CAS No. ug/L

Acenhate 30560-19-1

Glyphosate 1071-83-6 I

Arninomethvlohosohonic Acid 1066-51-9

I I

Proparqite 2312-35-8

Td flllralJ..l1 1582-09-8
Benfluralin 1861-40-1

Date to Lab. Date A;-,alyz.ed Date Completed

Che:nist QC No. Check~d

(1l./89 )
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PHYTOPLANKTON ANALYSIS

SIQte or Call fornia
The ReSOlJfc:es Allene)'

DEPARTMENT OF WATER RESOURCES

LAB. NO.

ST ATtON MUMSER YR 1.10 DAY TIME (PST) FIELD TEMP U FIEL 0 EC

lu I I I I I I I I I I CLI:LIJJ I I I I I I I T Q I I I I I !,
'" '? 24 2, ~B ,0 >J 3>

SECCHI DEPTH ANALYZED
fiELD; H DO FLOW (CMS) METERS MeTERS BY MAGNIFICATION

I I ) I I , I I I I I T I I I T I I I t I u:J I I I I
'a 40 ., <3 .. .. ,. ., " s. ~" '0 " 50

NUMBER OF SETTLING MUL TIP lICA TlON PHYTOPLANKTON TOTAL PlHSER.
FIELDS READ VOLUME (ml) fACTOR TOTALPERml CSU X lOY VA TlVE CARD CODE

CLJ I I , , I I I I t I I I I I I I v=o 0 OJ [J
.0 5 , 52 ., ~6 .0 70 >< ,. H .0

COL,L. 5V 10 A' E TO l.. ~ B.W.O.
COl-t." NO. D .... T£ ANAL.YZEO.

(", ,H GENUS SPECIES SIZE NUMBER PER ml GROUP CSU XlOy REMARK CARD

0 0
CODE

D ,
I I ! I [ , , I I I I I 1 I I GIJ

1 2 " • ? 10 ,. I> , G IB ,.
0 I I ! ! ) I I I ! I I I 1 , I I 0 GIJ D
2~ " 2. 25 26 2. $, 'l< " 31 "

D I I I I I I I I I I J 1 I I I I 0 GIJ 0
39 .0 43 .. .7 48 .2 53 5. •• 57

0 I I I I i I ! I I I I I I I I I 0 GIJ 0 lliJ
"8 ," 02 63 •• ., 1\ 72 ,~ 7' 75 70 eo

0 I 0 [L]] 0! I I I [ I I ! I I I I I I I
\ 2 S • ., 10 '4 I. I. I. I~

0 I I I , I I I I I I I I , I I I 0 GIJ 0
20 21 24 2> 2. 29 33 34 " ;' ,.

0 I I I ! I I I I I I I I I I I I 0 GIJ 0
•• '.0 " .. 4' 4B ~2 ... ,. ,.

",j'1

0 I I I I I I ! I I I I I I 1 I I 0 [L]J D [llJ
6" .~ .2 '3 H 67 71 72 73 7. >" ,~ 80

0 I 0 [J[ , I , I I I r I I I I I I I GIJ
1 2 ~ • • \0 l< " I. ,. ..

0 I I I I I I , I , I I , I I , I 0 GIJ 0
20 2' 24 26 2. 20 " 34 .. 3l ,.

0 [ I I I I I I I I I [ I I I , I 0 [L]J 0
•• .Q '3 .. 4' oS '2 63 '4 ,. 57

0 I I ! r I I I I I I I I I I I I 0 GIJ 0 ~
'0 59 •• os '6 .7 " n 13 7~ 76 ,. oe

0 I I I I I I I I I I I I I I I I 0 CLIJ 0, 2 , • • 10 14 \, \6
" '.

0 t t I I I ~ I I I I j I I I I I 0 eLI] 0
20 21 24 2Z 2. 29 ,3 34 3. H 3.

0 I I I I I I ! I I I I 'I , I I I 0 CLIJ 0
J9 .0 43 4' 47 a .2 63 64 06 "
0 I I I I I

,
I I I I J I I I , I D UIJ 0 [L]

'S ,~ '2 •• •• 67 71 72 73 76 7. ,. 00

I I I , , I I I I I I I , I , I , I I I 1 I I I I I I , I I , I I I I I, , • L3 17 2 , ~6 ~9 l3 36
ADD. GENERA COMMENTS

I I I I I I I I , I I I t I J I I I I I I I I I I I I 1 I ! I , I I I I
" 4' '6 .0 53 57 6' .5 ~. 72

DW R 3749
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STATE OF CALIFORNIA
THE RESOURCES AGENCY

DEPARTMENT OF WATER RESOURCES

WATER ANALYSIS (MINERAL)
IASI~ STAl[ \liEU "G.ISUTIOH WOo 1 YR MO OAY ""E(OST) CO. flHa lOCP u

I I I I I I I I I I I I I ! I [ I I D c=r=c::J I I I L I [J I I I I D
9 11 I' " a lJ n ~, 3i 37 ,. 311 42 "

FI no EC f' no .~ D.O. DISCHAROE (cFSl O.H. 1fT) OEPIH (FI) SA..PlEA U CARD cOO[

I I I I I I I C=I c=:J I I I I I I I I I I I I I c=J I I I I I 0 [] D
•• .. so H $3 U U 11 63 aI 61 U 10 73 H Ii 00

TYPE OF ANAL YSI S W.O.
DISSOLVED HARDNESS DISSOLVED CALC1UM DISSOLVED MAGNESIUM DISSOLVED SODIUM DTSSOLVED POTASSIUl.l

011 m\
meq/l H. d t I • dn.

, ml • mo '-mi. m~

"'-q/l. c. ~ A
" A

CaCO, C.
;n.q.l "0 Curv.

.. c.co; ... I~ CI mtg/l ... Olaf< fII::11 Mli/~ II'. Mg/l

I r I I I I I 1I I I I I I I ! I I I I I I I I I I I I I I I I
9 '3 14 19 l' n 26 31 3l 36

OlSSOLVEO TOlAL ALKALINllY DISSOLVED SULFi\TE DISSOLVED CHLORIDE DISSOLVED NITRATE

..1 1 ml .. mg t'CO~ ml .. I 011

1 m' 111 mg. Cl

.. C... CO] pH S01 mglL C1 moll N03 mg/L

1 I I I I c=:J 1 [ I I I I I 1 I I I I ! I I I I I 1 IJ
31 .0 OS H l& 63 $' 59 60 .. ,.

D1SSOLVEu FLUORIDE DISSOLVeD BORON CALC. DIS. SOLIDS DISSOLVED SOL IDS SPECIFrC CONDUCTANCE
T 2S'C

ml ml m1 lao c•• R (HOI
TUR6IDI fY CODE '00 c.s

A C (:and 1. • C R (II")

:H:I-r:h • A
Fac::tol'" Hildllo,·E Factor

~ ... tth c:olor-
Po. (Iuml imH.r • &

r MOIL & moIL hHb. cOOE A To O. $. MOiL T )ll1l:r()mohl/em

c=:J I I I I ! I I I I I I 0 0 I I I I I I 10 I I I I ! I I
9 II 12 16 11 20 2 \ 12 13 la 19 30 3S

o ISSOLVED SIL ICA

OIl O'Wn .... H. AU

HilIm, Add, ••• COPY
A C TO OWNE.R 0 C. SO,

City Ztp Cod.
l,u:\o( O.t.t\.d l~c"thn "9 Cl

A ( ..ml N. H0 3

(;2 ~or
K f

l6 J8 m.q/l 'LIm mtq./l lum

LAB. ov

I rn OAI[ 10 LAa.

I I I
3. 41 .3 '" OATE $'A~T[D

REMAIU(S OAT( COlOn EHD

CHEIO'ST

CHECKEO

Sampler of
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STATE OF CALIFORNIA
TilE RESOURCES AGENCY

OEPARTMENT OF WATER RESOURCES

WATER ANALYSIS (MISCELLANEOUS)

o T LAS NO.

CI D 1,-::--,--,--,-............,..1
1 2 •

SAS\N sTAn WELL lI0.tSTAliON 110. T YR ><0 DAY TlM'(PST) eo. rinD n .., U

I I I I I I I I I I I I I I I I I I D CLIJ I I I I I [J I I I I D
!l " .. Ii Ii 21 32 l3 3. H 3t 3t 41 43

finD Ee n tLIJ PH D.O. O'SCH"ROI (crs) O.K. (fT) OErTH (fT) ......PlE. LK CARD cOOE

I I I I I I I c=J c=J I I [ I I ! I I I I i I I c::=J I ! ! 1 I D 0 0
H •• sO 51 53 H U 02 n u 67 50 10 13 13 7. 60

TYPE OF ANALYSIS W.O.
F! HD RES IDUAl ~ETHYLEVE BLUE AC- Oil AND GREASE CYANIDE PHENOLS
CHLORINE TI VE SUBSTANCES

CoUE

An • A ml ml ml

Cl I I ml L... l • L

mg/L I I I I ... C
g 17 A C

SETTEABLE SOLIOS Factor
cou F'loOtor

ml "'( ..m.)

FlilO • r A( ..m)

l .... • L ...... eOD[ .. ,h.nol mtJl

mill I I D 0&0 c::=J eN I I ( II I I moIL moll I I I I I I I I I
I J '" 17 .. 20 21 26 26 31

CHEMICAL OXYGEN BIOCHEMICAL OXYGEN Dc~ND

DEMAIlO 011
ml

B.t. Ho.

Orio

CODE 0,10. (0)

"nIL [ill 0 efl. lifo.

37 .. H f1n&1

I I COO I Imoll I I I I mDj~ 1 1 I J Fln,l (0)

35 40 •• H
SUSPENOED SOLI OS IANNIN AND lI0NIN o1f r-

CODE

ml ml SII4
l bOoC ~ ..
\05 0 c: • s Ctlo r ( •

moIL

~ D.p.
cODE.. 1.""1c: A-ald moll

I I I I I I lhlo F,o\o,(O) (r)
aoo I

I I I I I 0mv/ l

H 411 £0 U is

COO SET UP DAY COOE

•• A

m:~ll IIJ OW"., Dat.

I I I I Ham. Add ......... eOPY 6 • a
'0 61 OJ TO OWHH 0 T1ml

v •• I I City 2: 'p C.,(I. J • C
mg/l I I ! I D,t.tlaO lo~.t1on lAKE orr

•• sa 7 • 0
COlOR. TRUE Iht.

[ill 100 · (
pH 11mt

&9 11 OTHER • f
Color c=Jun~t.

Il l'
lAJL

I I D OAIE TO l ....

! I I
1S a 19 DATE n ... l\TEO

REMARKS DAn CO"'LET (0

CHE.. I.T

TOC VIAL NUMBER(S)
CHECKED

Sampler of

...-...
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STATE OF CALIFORNIA
r~E RESOURCES AGENCY

DEPARTMENT OF WATER RESOURCES

WATER ANALYSIS (MINOR ELEMENTS)

o T ~AB MO.

DDI~~,I
1 2 J 6

&ASIH STATE 'o"EU MO./HATION HO. T YR ~O DAY TI~E(PSTl co. rlHO H"P U

1 I / I I 1 I I I I I I I I I I I I D w=::cJ 1 I I I I [J
1 I I i D

9 13 If 15 l5 11 H 33 36 " 31 H '1 43

flHD [(I rI HO PH D.O. o (SCHAADE (on) O. H. (r1 ) OHTH U l) SAIoIPL ER L~ CARD CODE

1 1 I I I I 1 c=J C=I 1 I I I I I I 1 1 I i I 1 c=J 1 I I I I 0 [] D
44 'Jl 6D 52 U H 66 61 " 66 61 69 10 13 16 " 60

TYPE OF ANALYSIS Iw.o.
ARSEIHC 101 ~ARIUM 101 ACMIUM 101 CHROllJUM(all) 101

A C A C A C A C ----
r tf:to' '.letar flotor rlotor

A(um) A{ ••m) Al··m) A( ..m)

A. m91L OIT 8. MQIL O/T Cd mill 011 C, mv" 0/1

1 I I ! I I I 1 0 1 I I I I I I 1 0 1 I I j I I I 1 0 1 I I ! I I I 1 0
9 , 5 , $ \1 13 I' 25 31 32 " 39 '0

CHROMIUM(+6) ..1 COPPER 101 ~ROII .,1 LEAD m1

A t A C A C A C

FActar F.tUH F 1<1 to r Flctor

Ar ..m) A("m) A( .110) A( ••10)

er tS MvlL 011 C. MVIL DIY F. moIL D/T p~ mQIL OIT

I I I I I I I 1 0 1 ! I i I I I 1 0 1 I I I I I I 1 D 1 I I I I I I lDJ
<I 41 4& 49 U U 5' '3 64 $I 71 71 11

MAtlQANESE 101 MERCUAY 101 IsElENIUM ml SILVER ml

A C A C A C A C

'Ictor 'Ictor r let 0 r rl~tor

Ar"M) A(um) A( ..m) AI··m)

"'~ MO'l O/T HO mQ/l 0/1 10 moll DIT Ao MOll DII

,
I I I I I I I IJ I I I I I I I 1.0 I I I I I I I I 0 ,

I I I I I I I D
t 1S 16 11 23 H 2S 3' 31 13 a .0

ZlNC 1111
Own.,

P'itme A<fd'rtll con A 0
TO OWNER 0

Olt~ Z 19 Ood. Flotor
O.t.iltd lotallDh

A("m)

Zn '"9/l D/1
LAS

1 I ! I I 1 I ! ) I I I I D
49 5l 4\ ~ 7 4&

0 0 0 D
S3 54 55 7!l DATE lQ LAS.

OAll; S7UT£0

AEMAA~~ DATE COMHnED

CM[1oI1 s'

Sampler of CHCXEO
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o r l"& 110.

[I 0 1,,;;-,-L.......1......!
~ a

STATE OF CAllFORNIA
THE RESOURCES AGENCY

OEPARTWEHT OF WATER RESOURCES

WATER ANALYSIS (SUPPLEMENTAL MINOR ELEMENTS)
BASIN SI~H "'Hl NO ,filM I OK NO. T H ~O OAY TI"E(PSTl CO. FlHD TE~P u

I I J I I I I I ! ! ! I ! ! I ! I I D c:=c:LJ I I I I I CJ I I I ! D
• I ~ ,. a u lJ H n 38 37 3. 3i H ..

FIHD EC FrElO ,pH 0.0. 01 'C~"ACI (eF S) a. H. (FT) DEPTH (rr) S..",PLEA u CAAD CODr

I I I I -I I I L:J L:J I ! ! I I I ! I I I I I I C=I I I I I I 0 D D
u H so 51 n •• s. II .. 66 .1 " 10 H 1& 11 ••

TYPE OF ANALYSIS 1",.0.
AlUMINUN nd I'HTlNOIIY ml llERYLLIUloI ml 8lSNUTH m\

A C A C A C A C ----
FiIleto( r''O\01" 'Iet",r r ,lClt(jl r

A( ....m) "( ••I"l'q A, ••m) .. (.am)

AI N'lIg/L O/T .b mg/L 011 Bo mg/L O/T a' moll 0/1

I I I I I I I I 0 I I I I I I I I 0 I I I ! I I I I IJ I I I j I I I I 0
9 I. 1S 1/ 13 H H 31 32 33 3i ~D

COBALT ml CALlIUN ml pERMANIUM ml LlTH1UM ml

A C ~ C A C A C

Flllctor '.oCtO, 'lIIClOI ' .. eta"

A('IolImJ A( ..m) A(t.am) A< '""'1

C. mgll • /T a• mall 011 O. ",gil 011 1I Mill O/T

I I ! I ! ! I I 0 I I I I ! I I I D I ! I ! I I I I IJ I I I I I [ I IOJ·, </ 4. H so so !1 n &4 H II H 19

MOLYBDENUM ml HICKEL "I TRDNTIUM ml nAMIUM 011

A C A C A C A C

raetDt 'Aoto .. F.a.ctor 11C: lID' r

A( .. am) A( ..ml A(.aml A< ..ml

... moIL OIT HI mglL D/T sr mg/L 011 I. mg/L DIT

I ! I ! ! I I I 0 I I I I I I [ I 0 I ! ! I I I I I 0 I I I I I I , I 0• I. IS 1I 13 ,. H 31 Jl 13 31 40

VANADIUM Ill!
o-W""iIl(

JlII ...",. AIj'!frt ...... cOH A C

TO O"'IH R 0
CIty Z1, C.~. Faotor

D.t.'l.d Lo~.ti~n

"( .. a",)

V mg/l 011
lAB

I I I I I I I I I I I IJ 0
.~ I' 41 H 40

0 0 0 0
" I' SS 19 gAlE 10 \.AB.

OAIE ST ARTE.

IH ....A.RXS OAI[ CO~PLfIED

CHE~I Sf

Sampler of CHECKEO
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Run
Name: Sampler(s):

DEPARTMENT OF WATER RESOURCES
WATER QUALITY SECTION

FIELD DATA COLLECTION SHEET

Sampling Date: / /

EC Meter It pH Meter *__ Probe * DO Meter .. Probe tI-- -- -- --
Calibrated by Calibrated by Calibrated by-- -- --

Station Name/Number Lab Time Field Field Field Field TOe Mise Comments
Lab Codes Req. No. {PST} Temp EC pH D.O. ViaH+ Locks Nosuf

Ag Drain on Empire
Tract, W.end 8-Mi.Rd. C20122

-- -- <-HiS9V80361299 8 Typical 26.2 2546. 7.9 9.4
Sl.S5 Range-> 7.3 O. 6.1 0.5 <-Lo NONE 920122

Ag Drain on Empire
Tract, W.end a-Mi.Rd. C20123

--
89V80361299 8 Typical 26.2 2546. 7.9 9.4 <-Hi
S1 Range-> 7.3 O. 6.1 0.5 <-La NONE 920123

Ag Drain on Empire
Tract, W.end 8-Mi.Rd. C20124

-- --89V80361299 8 Typical 26.2 2546. 7.9 9.4 <-Hi
$2 Range-> 7.3 O. 6.1 0.5 <-Lo NONE 920124

Ag Drain on Empire
Tract, W.end 8-Mi.Rd. C20125

--
89V80361299' 8 Typical 26.2 2546. 7.9 9.4 <-Hi
52 Range-> 7.3 O. 6.1 0.5 <-Lo NONE 920125

Ag Drain on Empire
Tract, W.end 8-Mi.Rd. C20126

-- --
89V80361299 8 Typical 26.2 2546. 7":9 9.4 <-Hi
S3 Range-> 7.3 O. 6.1 0.5 <-La NONE 920126

Ag Drain on Empire
Tract, W.end 8-Mi.Rd. C20127

-- --
89V80361299 8 Typical 26.2 2546. 7":9 9.4 <-Hi
S3 Range-> 7.3 O. 6.1 0.5 <-Lo NONE 920127

NOTE: TAKE 1 EXTRA VIAL FOR TOC OUP ANALYSIS PER RUN FOR BRYTE WHEN DOING TOC ANALYSIS!
NOTE: If Rindge Ti. Combination Changed, contact Jesse Vocque at (209) 957-0256.
S1) THM analyses to be spiked to 60 mg/L C12
52) THM analyses to be spiked to the normal 120 mg/L C12
S3) THM analyses to be spiked to 240 mg/L C12
54) THM analyses to be spiked to 120 mg/L C12 and BUFFERED
55) DOC, Sr, UVA
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ApPENDIX D

EXAMPLE

CHAIN OF CUSTODY REPORT
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Example
CHAIN OF CUSTODY REPORT., ... , .-.-, ......... .... -,.- " " . .... ... ~~..... __...' .............. ....... :.. :....-- .. .. , .- ........ :.-..... ,. ','" " , ........... .........- .... .-' -" ',' • .v,.I.....~ ••-......." ........ •I'I' ........ -._'.~... -._----~• .......... ,." .... , .......:" ••••• .........."... ~ ..... .. --. - "

CLIENT: REPOllT TO: lURllAIlClJHD TIME:

~DR£SS: 8 IIR.

SI LUlie TO: 24 HR. 1,6 IlR. n HR.

f'HOIIE: S OAY 10 DAY 15 DAY

PROJECT HAilE/SITE; PO#/B ILUlie REFERENCE:

ANALYSIS REOUESTED

SA~PL£R ; O,l,T£:

S'-t1PLE

SA~PLe 101t1 S,<,HPL£ HUMBER TYPE $AIlPL/IIC REIV.R!::S HUM8ER

51A 11011 Ot,CRIPT1OH or COHT. CONT. 1 IliE 10"TE

I
1

I
I

I I
I
I
I
I

RHIIiOUISHEO ST DAlE TItlE: RECElVEO 8T: TRAVel TIllE:

Gil SITE TII1E;

REt IH(JU ISHED BT; 10ATE TII1£ : RECEIVEO 8Y: OTHER:

~ERE SAHPlES: rES 110

RELlIIOU ISHED BY: 10ATE TlI1£ : REeE I VEO I/o! LAB BY: PRESERVED ?

III GOOO COl<o ITI ON?
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DWR BRYTE LABORATORY

WATER ANALYSES
CODE AND PRICE LIST
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Stole 01 Coli/ornio DEPARTMENT OF WATER RESOURCES

Chemlcol lobo,ofory

WATER ANALYSES
Code and Price List

Fiscal Year 1993-94

The Resources Agency

Tolal S _

Dote

w.o.

Unit

NO.OF
UNIT-

CODE TYPE OF AHAI..YSIS MolAL. PRICE CHARGES
$

Special and Nonvolume Work ( hr. ) ( !hr.)

1. 5torldard Mineral (27-30, 32-4, 39, 41, 54,58) 135

2. Stan10rd Nutrient (40, 43, 45, 46, 48) 95

3.

<I. Chlorinoled Orgon,e PesTICides 160

S. Organ Ie Phosphorous PesT Ie ides 160

6. Herbie ides (chlorinaTed phenoxy acid) 24-0

7. Purgeoble Organics 240

8. T r iho lomethone Polenlio I 200

9. Corbomotes 175

10.

11. Arsenic 43

12. Barium 23

13. Codmium 23

14. SIrontium 13

15. Chromium (0 II vo fences) 23

2316. Copper

17. Iron 23

2318. Aluminum

19. Leed 23

'if< Volume basis, 12 Or more

• .. Tala I meta I samples are not fi Itered in the lob and therefore include di ssolved, suspended and prec ipilo led meto Is.
Metals nol designated Tolo\ are filtered in lne field Or lob ond include only dissolved melols.
Total Melols Digestion. per sample. Extra charge for AI & Fer no ehg. lor As, Hg 8. Se.

DWR 846 (Rev. 8/93) (l of 3)
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UNIT-
NO. OF PRICE

CODe TYPE OF AHAL YSrS ANAL.. $ CHARGES

20. Mangonese 2J

2l. Mercury 43

22. Nickel 23

23. Selenium 43

24. Si Iver 23

25. Zinc 23

26. Molybdenum 23

27. Calcium 12

28. Magnesium 12

29. Soa;um 12

30. Potossium 10

31. Lithium 10

32. AlkalinIty (Total as CaC03 and pH) 14

33. Su Ifa1e 16

34. Chloride 11

35. Fluoride 18

36. Bromide 22

37. Iodide

38. Si lico 11

39. Boron 11

40. Nillote plus Nitrite 14

4l. Nitrate 15

42. Nitr ite 11

43. Ammonia 16

44. Organic Nitrogen (requires 43) 28

45. Ammonia end Organte Nilrogen 28

46. Dissolved Orthophosphote 16

47.

48. Total Phosphorous (n ot fit tered) 28

OWR 846 (Rev. 8/93) (2 of 3)
(Form <.'Ofliinued on page 1;0)
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(Fuml comi,u<eJ from p"ge 129)

NO.OF I
UNIT·

CODE TYPE OF ANALYSIS PRICE CHARGES
ANAL. $,

49.

50.

51.

52. Oil and Grease 41

53. Methy lene Blue Act i lie Su bs 10 nee s (5 urfactanl) 40

54. DiHoilled Sol ids 14

55. Suspended Solids 36

56. Suspended and lIolot i Ie Suspended Sol ids 40

57. Settleable Solids (settleable .llotter), mL'/L 9

58. Spec iftc ConduClonce 8

59. TurbidiTy 9

60.

61. Color ("true") 12

62. pH 7

63. Chemical Oxygen Demond 38

64. Biochemical Oxygen Demond 40

65. Biochemical 01(ygen Demond (wastewaTer) 115

66, Toto I Organ ic Carbon 35

67. Tannin and lignin 14

68. Project Std. (11,15,16,17.19,20,23,25,27-9,32-5,39,41,54,58) 367

680. Proiect, Add it jono I (12, 13, 18, 21, 24) lH

69. Project Port ial (27.9, 32.4, 39, 54, 58) 107

70. Membrane I i !trot ion. 8

71. Totol Metols Digestion (per sample)·· 35

72. UVA 12

DWR 846 (Rev. 8193) (3 of 3)
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ApPENDIX F
LABORATORY AND COUNTY CODES

FOR LABORATORY SUBMITTAL FORMS
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TABLE I

LABORATORY CODES

Code Analysis Code Analysis Code Analysis
-

1 Standard Mineral 25 Zinc 49 Phenol
(27-30.32-4.39,41,54.58)

2 Standard Nutrient 26 Molybdenum 50
(40,"3,45.46.48)

1---

3 PLJ rgeable0rganics 27 Calcium 51

4 Ch!orinaled Organic 28 Magnesium 52 Oil and Grease
PestiCides

5 Organic Phosphorous 29 Sodium 53 Methylene Blue
PesHcides Active Substances

6 Herbicides 30 Potassium 54 DIssolved Solids

7 Purgeable Orgamcs 31 lithium 55 Suspended solids
(GC-MS)

8 THM Formation Potential 32 Alkallnrty 56 Suspended and Volatile
Suspended Solids

9 Phytoplankton 33 Sui/ate 57 Settleable Solids

10 34 Chloride 58 SpeCific Conductance

11 Arsenic 35 Fluonde 59 Turbidity

12 Barium 36 Bromide 60

13 Cadmium 37 Iodide 61 Color

14 Strontium 38 Silica 62 pH

15 Chromium 39 Boron 63 Chemical Oxygen
Demand

16 Copper 40 Nitrate pius Nitrite 64 Biochemical Oxygen
Demand

17 Iron 41 Nitrate 65 Biochemical Oxygen
Demand (Wastewater)

1"8 AJuminum 42 , Nitrite 66 Total Organic Carbon

19 Lead 43 Ammonia 67 Tannin And Lignin

20 Manganese 44 Organic N(requires 43) 68 Project, Standard
-

21 Mercury 45 Ammonia and Organic N 68a Project, Additional

22 Nickel 46 Dissolved Orthophosphate 69 Project, Partial

23 Selenium 47 70 Membrane Filtration

24 Silver 48 Total Phosphorous 71 Total Metals Diges~on
I~,-
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TABLE II

COUNTY CODES

CODE COUNTY CODE COUNTY

1 ALAMEDA 30 ORANGE

2 ALPINE 31 PLACER

3 AMADOR 32 PLUMAS

4 SUITE 33 RIVERSIDE

5 CALAVERAS 34 SACRAMENTO

6 COLUSA 35 SANSENITO

7 CONTRA COSTA 36 SAN BERNARDINO

8 DEL NORTE 37 SAN DIEGO

9 El DORADO 38 SAN FRANCISCO

10 FRESNO 39 SAN JOAQUIN

11 GLENN 40 SAN LUIS OBISPO

12 HUMBOLDT 41 SAN MATEO

13 IMPERIAL 42 SANTA BARBARA

14 INYO 43 SANTA CLARA

1S KERN 44 SANTACRUZ

16 KINGS 45 SHASTA

17 LAKE 46 SIERRA

18 LASSEN 47 SISKIYOU

19 LOS ANGELES 48 SOLANO

20 MADERA 49 SONOMA

21 MARIN 50 STANISLAUS

22 MARIPOSA 51 SUITER

23 MENDOCINO 52 TEHAMA

24 MERCED 53 TRINITY

25 MODOC 54 TULARE

26 MONO 55 TUOLUMNE

27 MONTEREY 56 VENTURA

28 NAPA 57 YOLO

29 NEVADA 58

ApPENDIX F 133
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TEMPORARY ENTRY PERMIT
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Exploration

Survey

Const.ruction

District:

Feature:

Parcel No.:

TEMPORARY ENTRY PERMIT

Permission is given to the State of California, Department of Water
Resources and its officers, employees, agents and contractors referred to as
the State, to enter, with all necessary equipment, upon property in the County
of , State of California, described as:

for the purpose of

and for such other incidental purposes as may be required, subject to the
following p.rovisions:

1. Reasonable precautions will be exercised to avoid damage and protect
persons or property.

2. Permittor assumes no liability for loss or damage to property or
injuries to or deaths of agents, contractors or employees of the State by
reason o~ the exercise of privileges given under this permit.

3. Nothing in this permit shall preclude Permittor from filing with the
State Board of Control a claim(s), for any loss or expense which Permittor or
his tenant may suffer caused by o~ due to exercise by the State of the rlghtD
granted by this permit.

4. State agrees to indemnify and hold harmless Permittor from any
damage caused by state's activities authorized by this permit. state agrees
also to either reimburse Permit tor for any damage or destruction to its roads
and fences, or other property, occurring by reason of the exercise of rights
granted, or to replace or restore said property.

5. This permit expires on

Dated: ...;.~ --- _

Acceptance Recommended

Permittor Owner Lessee

Permittor's Address

Land Agent

and Telephone

PERMIT ACCEPTED
State of California

The Resources Agency
DEPARTMENT OF WATER RESOURCES

By .. _

Chief, Real Estate Branch
Division of Land and Right of Way

DWR 308 (Rev. 9/91l
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ApPENDIX H
NUMBERING OF SURFACE

WATER SAMPLING STATIONS
(From DWR's Bulletin 230-81

Index to Sources of Hydrologic Data)
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SURFACE WATER OUALITY STATION INDEX
r-----------...,----..--- -'-'-'-- ----.-..,.---,----------,-----------.,

•
._.It,A(. ~(LOt":'l

1",~~FI'iI> or ....lAL~$I')
e~,fl'IA(lo(f ~~ (:I')A(! 11 r, 61

'~-"""BlF4~ <;r ""4"''\.VS('')

Surface water sampling stations are numbered by one of three
systems: by location on a stream or other narrow watercourse, by location
on a large body of water, or by location on a feature of the State Water
Project. Stations situated on streams are numbered by Stream Sampling
Station Number, an extension of the Strrface Water Measurement Station
Number. Stations situated on a large body of water are assigned a Broad
Water Body Station Number. Stations situated on SWP features, which are
maintained by the D~ffi Division of Operations and Maintenance, are numbered
in accordance with a system for identification of State Water Project
features.

The Stream Sampling Station Number consists of eight characters 
a letter and seven digits in the form: Al 2345.67. The first two
characters refer to its areal designation (see table below). The next four
characters define a station location in relation to other stations in
ups~ream order on a particular stream. The seventh and ei~~th characters
(the final tliO digits), set off by a decimal point, denote a water Quality
sampling point located between gaging stations. Where a sampling point is
at a stream gaging station, the last ~~o characters are zeros.

S - Am O'IJOS 0 Rive'
6 - Jvonpoh
1 - Seo,l .. Loke
8 - Anlelape Valley
9 - Molo~e Rivo,

W - Colo,odo Rive, "',eo

5 - W..I Salton 5..0

6 - Easf Solton Seta

7 - Bly,Io,"Yuma-Colo,ado Rly.. ,
S - Coyo,,, Wo.h
9 - Imperial Irrigation Olstricl

0le90 Area

5 - Son Diego Rly.r
6 - Slote .'wot. t RIye,
7 - Otoy Rlv",
8 - Tlo Juono Rive'

o - MOflo L.oke
1 - Adobe Volley
2 - Owenl Rlylt'
3 - C"itonwood Cree~

-4 - Deep Sprlngl

1 - Mojove Desert
2 - Need! eo-Colo,ado Ri yo,
3 - Whltewat., Rive,
4 - Carrl %0 C,e..1:

x - Son

1 - Son Joa qu In C'eek
2 - Santo Mo'gorllo Rive,
3 - Son Luis R..y Rive,
-4 - Son Oi "gul 10 Rive I

Y - Santo Ano Ar""

I - SonIa Ana Rivet b.. law .5 _ Sonta Ana Heodwore,"
Na"ow s 6 - SonIa Ana RI ve, abo ve

2 - ChIno C,eol: No,rows

J - Lytle-Colon Creeks 1 - $on limol..o C'.ek
4 - Wo,m City C,eek. 8 _ T..melcol Wosh.Ellino,e

9 - $on Jacinto Rive'

Z - LOI An9..1•• A,eo

5 - VenlutO Los Angel .. Coo'lol
6 - Lo. An!!el,," Rlye.
7 - 50n Go b,i" I Ri Yet above

NOlra.....

8 - Son Gob,lel Rlv.. , b.. low
Nanowl

G - Ho'nh L olo,on' on Ateo

1 - Surp,i u Volley S - Smol:o Rlv ..,
2 - Modellno P101n& 6 - Ha,lon!!
3 - £ogle Lake 7 _ T'uckee Rive,
4 - Susan Rive, 8 _ CO"Ofl River

9 - Walker R lYe,

V - Soulh L 010, on ton Area

1 - V.ntutO Rlvo,
2 - Lowe, SonlO Clo,a Rive.
3 - Upp.. , SOnIa Cloto River
4 - ColI ..guos-C"nejo C.eel:.

S - Alameda C"' ..k
6 - Son'o Cloto Vall ey
7 - 80y sl d.·Son Moleo
8 - Cooll-Son 10101..0

F - HO,Ih Cooslol A,oo

5 - Mod R;~e,

6 - Eel R iv."
7 - Mattol .. Rive'
S - Mendoclno
9 - Ru u;on RIva'

A - SOeMlmenlo Rive, A,ao

0_ Sa<:,omenlo Voll"y Floo' 5 - Fealh.. , Riv .. ,
1 - P il Rive, 6 - Yuba·8ao, Rive,s
2 - Sh OSlO Lo~.. 7 - Ameri eOn Rlv .. r

3 - 50<:,Omenlo Volley WeS! lide 8 - Caehe C,oel:
4 - 50 C'OmOln'o Vo II ey No "h 010 $\ 9 - Pulah C '.011:

B - Son Joe qu in Rive. A,,,o

o - San Jooquin Voll ey F1&0. S - Me,ced Rlyet
\ - COlumn.. Riye, 6 - F 'uno·Chowchilia RlyOl.
2 - Mo I: ..lumn ....Co1o~.'o s Rj vet 7 - Son J ooqu In Riv et
3 - Stonlsl au. Ri ye, 8 - Son Joaquin Voll"y Wastsldo
4 - T uol umn e Ri ye, 9 - Soc ,omenta· SCln Jooqu In

C - Tula,e La ... A,..o

o - lu lo,e Lo\: .. Volley Floo, 4 - Gre"" Ho,n Mounlo Ins
1 - I( in9s Rive' .5 - Ke,n Rive,
2 - Kow~h Riye, 6 - Tehochopi Moun'olns
3 - Tule Riyet 7 - Tulo,,, Lo\:e BOlin Weo"l d..

D - Cen Irol Coo stol Area

o - Santo Crvl .s - Son Lui s Obispo Coool
I - Poioro.Son Bon ito Riye.s 6 - Sonia Mo,la-Cuyoma
2 - Lowe' Sol inos Riyo, 7 - Carrlxo Ploln
3 - Uppe, Sal,nao Rivar 8 - SonIa Yn..x Rive'
4 _ Monlo,,,y Coasl 9 - Sonlo Sotbo,o CooS!

E - Son Froncilco Bay Ateo

o - Smith Ri ve,
1 - LOlt R lyo,..8"",, Volley
2 - Shosto·Seott Volley I
J - I(lomolh Rlye,
4 - Trinity Rive'

o - San F,anci Ica Boy
1 - Cool,-Mo,in
2 _ Matin·~noma

3 - Hopo-~lono

4 - Eost Bay
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Special Uses

The Broad Water Body Station Number consists of 11 or 13
characters in the form: B9 D 134.2 127.35A.

B9 D 1 34 . 2 1 27 . 3 5 A

UL[1'L Special Use (optional) (see codes below)
Sequence Number for High-Density Areas (optional)

Seconds of Longitude (in tenths of minute)
Minutes of Longitude

Last Digit of Degrees Longitude
Seconds of Latitude (in tenths of minute)

Minutes of Latitude
Last Digit of Degrees Latitude

Water Body Type (see codes below)
Areal Designation (see table on preceding page)

Water BO~7 Types

BBay
CCanal
D River delta
L Lake
R Reservoir
V Agricultural drain

X Channel with two-
directional flow

Z Sump
E Estuary
S Slough
o Ocean

A Agricultural
drainage

I Industrial plant
S Sewage plant

The State Water Project (SWP) Station Number consists of
eight characters -- two letters with six digits in the form; AB 0012.34.
The first two characters desigrJ.ate a SWP aqueduct or storage facility.
The SWP facilities are coded as follows:

Aqueduct

KA California Aqueduct
KC Coastal Branch

OR Lake Oroville
TF Thermalito Forebay
TA Thermalito Afterbay
TO Thermalito Outlet
LD Lake Davis
FR Frenchman Lake
AN Antelope Lake
DV Lake Del Valle
CC Clifton Court Forebay

XE North Bay Aqueduct
KB South Bay Aqueduct

Storage Facilities

BE Bethany Reservoir
ON O'Neill Forebay
SL San Luis Reservoir
Py Pyramid Lake
CA Castaic Lake
QU Quail Lake
TE Tehachapi Afterbay
81 Silverwood Lake
FE Perris Lake

If the feature is an aqueduct, the six digits define the
location of the station to the nearest hundredth of a mile along the
Aqueduct from its beginning. If the station is situated on a storage
facili~, the third, fourth, and fifth characters denote the chrono
logical appointment of the station, and the last three characters will
always be zeros.

ApPENDIX H 139



ApPENDIX I
SURFACE QUALITY

STATION DESCRIPTION
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51Jr.TE OF CAI...'FCRNtA DISTRICT CODE 0
THo E R ESOURC ES AGENC ....

I IDEPARTMENT OF WATER RESOURCES STREAM STATION NO. •I ! I , I I .
SURFACE QUALITY STATION DESCRIPTION AREAL DESIGN. CODE I I! I I !

T IR/SECT .1 I I I I I I ~ATITUOE I • I lONGITUDE I • II I 1 I I I ! ! I ! I I I !

COUNTYC]
ELEV.! ICOOE SWQM STA. NO. I I I I QUAD.

ST AT ION NAME
ALPHAI

! t ! ICODE

ROAD LOG

MILEAGE DESCRIPTION OF ROUTE TO NEXT MILEAGE POINT IINCLUDE LOCKEO GATES)

OPERATIONAL FEATURES CI-lANNEL CROSS SECTION SKETCH

ELEV. DERIVED FROM ORAIN. AREA___SQ. MI.

AVe, ANNUAL PRECIP.

C HA 1'1 NEL CH ARACT ERIST ICS:

lOlOT T OM CHARACTER 1ST ICS'

STREAM FLOW CHARACTERISTICS:

UPSTREAM ACTIVITIES

RECORDER, TYPE REOU LAT ION:

SEA 1"1 L 1'10. LOCK NO.

DATE STATION EST AS LlSKED o IV E RSIONS:

NEAREST GAGE

LOCATION SKETCH DISCHARGES:

POP ULAT ION:

R E LAT ION OF STREAM TO GR ou NO WA" ER:

CONTR ISUTORS TO SILTLOAO:

REMARKS:
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ApPENDIX J
WELL DATA FORMS &

STATE WELL NUMBERING SYSTEM
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STATE OF CAL~FORNIA

Tr-I E RESOuRC £5 AGEN C Y
DEF'ARTMENT OF WATER RESOURCES

S'o'e No. _

WELL DATA DISTRICT _

Owner _

Add,,,,, _

Tenon' _

Add'ess _ I
State No.
O,he, No. _

Type of Well: Hyd'ogroph 0 Key 0 Index 0 Semiannual 0
Location: Counly 80.in No. _

U.S.G.S. Quod. ----------------------------'M"D;;--- Quod. No. -----------
______ '.~ '4 Secl'on , Twp. , Rge . ~B Bose & Me,idicn

Des.Cflptlon ---------------------------------------------------------

Reretence Point de scrl phon _

whi cn '. fl. ~~~;,,: land .urfoce. Ground Eleva. ion ft.

Reference Point Elev. ft. Determined from _

Wef f: U '" CondiT Ion Depth It.

Cc'S,ing, S.I xC! in~, perforcTlons _

o hr. DlSt. 0 Woter Dist. 0 Cons.. Oisr. 0
__________ DepT h 10 Bo•. Aq. _

___________ Thl ckness _

__________ Deplh '0 Bot. Gr. _

__________ Depth 10 Bal. Aq. ~ _

USBR Counly

Deplh 10 Top Aq.

Perm. ROling

Depth to Top G,.

Depth to Top Aq.

Meosu'ements By: OWR CJ USGS 0
Chiel Aquiler: Nome _

Type of Mole",,1 _

Gr"... el Pocked? Y"s 0 No 0
Supp. Aqui fe' _

Drif ler _

Do•e dd lied Log, filed opon (1) confidential (2) _
Equipment: Pump, type make _

Seroof No. S,. e of d, .cho'ge pipe 'no Wclter A nol y si s: Min. (1) ___ San. (2l ___ H.M. (3)

Power, Kind Make Wa.er L evaf s oval lobi e: Ves (1) No
H. P. Mo.or Seriol No. P cd ad a I Record, Begin End
Elec. Meier No. T ron sfQrmer No. Co II eeli ng Agency:

Yield G.P.M. Pumping levef ___ fro Prod. Rec. (ll ___ Pump Te.t (2) Yiefd (3)

SKETCH

t
REMARKS

Reeo,ded by:

00'0

DW R 429 (Re'" 4/701
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STATE OF CALifORNIA

WELL COMPLETION REPORT
R~/CT 10 fnHrUi;llon Pamphlel

ORIGINAL
File with DWR
Page __ of __

Owner's Well No.______ ·NC!. 425914
Date Work Began , Ended _

Local Permil Agency _

Permit No. ...,.... Permit Date _

DWR USE ONLY - 00 N:1 fILL 'j!-=;

1_1...1 ---,-I--.lJ...."".L:'=-:l-'=-:JI"=".L:L~L:=:-J,."I :--1-1~U
STAll: wELL NO ISTAnoN HO.

1===,==1 DI--'---L--,-I....a........1.ID
LAT1TUDE LONGITUOE

I I
GEOLOGIC LOC WELL OWI'iER

ORIENTllnON (':::::) __ VEFlTlCAI. __ HOR12ONT.... __ AHoLf __ (SPECIFY) Name

DEPTH TO FlRST WATER ___ (Fl.I BELOW SURFACE Mailing Address
DEP1'H FROM

DESCRIPTIONSURFACE

I O<Jcnb, "''''''141. ir'am til:< «1107. "".
CITY STATE Z,P

Fl. '0 Ft. WELL LOCATION
, Address

,
L1ly,
County

I,
AP~, Book ___ Page Parcel

,
To";,~ship ____ Range ___ Section

,
Lntitude , , HOFm1 LOllgitude , , WEST

DEo IolIN. sec. CEG. ""N SEC.. LOCATION SKETCH ACTIVITY (£)-
NORTH _ NEW WEll.

MOOlflCAnON I REPA'R,, , _ Doepe~, ,
_ Olh.. (Spoolly)

,
_ OESTflOY (Ouorlw

PfO.C«hIth IJI'Itl M.IDrl.,.,
Undet "'QEOl.OG/C<OO"J

>- ... PLANNED USE(S)

'" '" (£), w <
~ w _ ....ONITORINO

, , WATf.R SUPPLY
, ,

_ Oom....lle

_ PU'bllC

_lrrto,aUOfl,
_ IMIIs.ltial

_ "TES'TWEll"

_ C~J>iOOIC PRonc·, SOUTH nON
111""'"1< o. DeS<Tlbe m.Mn"" of Well from l..o"d"",<ks _OJ>ifl'l(S~ty)

",ch "" /load.,. 8",'dinE'. ,0""'''''. /liven. tic.
PLEIISE; BE; ACCUIlATE; & COMPLETe.

, DRILLING, METHOD FLUID,
- WATER LEVEL" YIELD OF COMPLETED WELL-,

, . DEPll-l OF STIITIC
WATER LEVEL (FL) & DATE MEAS UR ED. ,
ESTIMATED YIELD' (OPM) & TEST TYPE

TOTAL DEPTH OF BOlliNG (Feet) TEST LENGTH ___ (H,s.) TOTAL DRAWDOWN ____ (Ft.)

TOTAL DEPTH Of COMPLETED WELL (Feel) • May >lol b. n:lm!JmJa/lvt of tl wtllJ long-tnm ."tld.

OE::pn; CASINC(S) DEPTH ANNULAR MATERIAL
BORE::-FROM SURFACE HOLE TYPE f "'.1 FROM SURFACE rvPE

Dill.

~ ~~
~ MATERI"'L! INTERNAL GAUGE SLOT SIZE CE· SEN·'" DIAMnER OR WAlL IF IINY

(lnche~) '" ;: GRADE "lENT TONnE FILL I'llTE!R PACK
Ft. '0 Fl. ~ ~

('noll...) THICKNESS (Ine",e~) Fl. to Fl {TYPE I SIZE::)
(':::::) (':::::, (':::::1, ,

,
,
,,

ATTACHMENTS (,I ) CERTIFICATION STATEMENT

_ GeOlogiC l~
I. Ihe undersigned. certify thaI Ihle report is complele and accurate to the beet of my knowledge and belief.

_ W9U COM!tuctiOI'lo Oi.gtam NAME
(PEMSON. flllM. OR CORPOAATlON) (IVpm OR PRjNll0)

_ Geophysical Log( 0)

_ So]11W8\er Cn&mlcal Anslyus
AOORiSS em SlATE ZIP

_Ot/leJ

AnACH ADDfTIONAL INFORMATION. IF rr EXISTS SlfIn&d
Wll.L DR1UlRfAUIliORllEO RlPRESlNTAnl'l: ~An: SIGH{O C·;I lJCOISl: NUMI!£R

UWR IIl3l\EV 1·\10 IF AOOIilONAL SPACE IS NEEDED. USE NEXT CON$ECUTIVELY NUMBERED FOAM
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STATE OF CALIFORNIA

THE RESOURCES AGENCY OF CALIfORNIA
DEPARTMENT Or: WATER RESOURCES

WELL 0.... fA

STATE WELL NUMBER R REFERENCE AGENC'(
E BASIN POINT SUPPL '(ING

TOWN RANGE SEC. 0 NO. BM G. ELEVATION DATA
I I I

I I f i t :
I

I I I I I i I I I I
AGENCY

COUNTY I I I
WELL

I I I I I ) I I I 1 IBRANCH NUMBER

NO MEASUREMENT QUESTIONABLE

O. Meoauremenl dlacontl nVN MEASUREMENT

1. PumpinG O. Ca....d a< d••paned
2. Pump hau.. lockitd 1. Pumpln~

3. Tope hvn~ up 2. N.a,by pum p op.roll" ~
4. Can'l ~.I lap. In ca.ln~ 3. Co.ln~ l ...kln~ Or weI
5. Unable to locolo w.1I 4. Pump.d r.c.,,11 y
6. Well 1.0' bun d..t<oy.d 5. Air 0"- prelaure gO\l~ mea.urem..,'
7. Special 6. O,ho,
8. Caa'''~ leold"9 or ",et 7. Recho,'l" opera II an 01 or "",by "'ell
9. T,""poro,lly Inacc•••1bl. 8. 011 In (;001"9

DATE N Q TAPE TAPE R.P. ELEVATION OBSERVER

IotM
READING READING TO OF -Mo. Day Y,. AT R.P. AT 'N.S. W.S. W.S. REMARKS

, ,

I I I I I
, ,

I I I , I , I I I, :I

I I I I I
,

I I I I
,

I I I i
I ,. · :I

I I I I I I I · I I I I I :·, ,, . :
I I I I I : I I I

I

I I I
,

, ,
I I I I I : I

, I I I I I
, ,I

I I I I I
,

I ,
I I ,

I I I
J,

, , ,

I I I I
,

I
,

I I I I II , , ,
, , ,

I · ,
I I I I I' I I , I I , I I I

, , , ,,
I I I I I , I , I I

,
I I I

I I I I I I I I
,

I I I
I, , ,

I I I I I
, I

I I I I II ,
,

I I I I I , I I I I I I ,

I I I I I I I I , I I I

OWR 1213

"" )

R REFERENCE "GF~CY
STATE WELL NUMBER E BASIN POINT IsuPPL YING

TOWN RANGE Ee. 01 NO. BM G. ELEVHION DATA

I I l
I J I I I I I t I I I I : I I I

COUNTY I I
A~~~f.T

BRANCH I NUMBER I I I I I I I I I I I
DATE N Q TAPE APE R-, P. ELt.~~IIUI'l 08SERVE~

READING READI,,!G TO·
.\.In. 00'" Y,. 101M AT R.P. ATW.S. . W.S. W.S. REMARKS

,
~ :

I I
,

I
I

1 I, I I I I I , I

I
, ,

I I I I I
, I , I I

,
I I I

,,

: : :,
I I I I I , I

,
I I , I I I, ,· ·I I I I I

,
I · I I I I t

~
, , ,

I

I I ) I I
,

I
,

I I
,

I I I
, , ,

, , ,
I I I I I

,
I

I

I I I I I
,, I ,

, : , ,,
I I I I I

,
I I I I i I I I

,

I I , ,
I I I I I

,
I

,
I I

,
I I I

,
· , ,

, , , ,,
l ,

I 1 I I I J I ,
I I

,
I I I :

I· I , ,
I

I I ,
I I I I

,
I

,
I I I I I, I

, • ,
I I I

, ,
I

I ,
I I I

,
I

,
I I \

,
I , :

I I I I I I
,

I I I I I
,, , ,

, , ,
I I

, I

I I
)

I
I

I 1 I
, I : , I I l

: t
, ,

I I I
I , J

I I I
,

I I • I · I I ,
, , ,, , ,

I I I ~
r

I I
,

I 1 • I
,

I I I ,
, ; ,

I I I
I . .

I I
, I I I I I I

,,

: ,
I I I I I

,
I

,
I I I I I

,
, ,
, : :

I I I I I
,

I
,

I I : I I I :,
:

, ,
I I I I I : I I

,
I I I :



STATE OF C#.LIFORNlA
THE RESOURCES AGENCY

DEPARTMENT OF WATER RESOURCES

WELL DATA

DESCRIPTION OF SAMPLING POINT

DESCRIPTION OF REFERENCE POINT

Mo~lhly 0

Owner . S'o'" No.

{o) _.__ _ _ _

'to b~l~: 10.,0 $ovrFtJC~, Dote .

Addte _ __ .

T l!:Ioon r••••••••

Add'c ..

O'h .. r No..._..... (b)

(c:} .

LOCClt j 0'-': COU"ty Areo _ .

Regi on ,. 80s 1n .. __ ._ __ .•
Ro/.P,. Er"•. :

1 abo .... e 1 .I 1 0t. below on s"",,, CtC&, at,.,~ .

(0) It.; (bl.. /t.; (e l. . .... ./t.

USGS Quod..... _. ..............................._. Quod. No _.
(al. _ It ; (bl.. _ _ f'.; (01. _ _ 1,

MO
T __ .R Seo, _L 0' , __ _.__ ..SB B&M

H

Des Ct l pt i on ~ .

o"'e'm; ned from: (a ): . .; (bl. ; (c) .

DESCRIPTION OF WELL

...................._._ _ -.- .
U~t'l _..__ . .. Ocpth _. .11.

.._ __ ~ .

SKETCH

Co'Stng: si ze in.,pe,forottons __

A~vi le'( $) .

Driller , _ _

Oo'e drilled ..... ..................... Log liled: OpM :=l,Conlidcfl',ol 0

DESCRIPTION OF EQUIPMENT

Pump typ e _ , Mak _ .

SeriQ' No , Stze or <:II $ChOfge p,pe _

Mo'o' k,~d _ , Make ..

Hot:!. epowe( .~ ..••••••..•....

El(!c. Metll:!' No ,

S~ri at No .

T ron s former No.........•.....•.....•..........

StOT. c WoTe.' Level r.. I D,owdoWfl .

•. __ Iee ' No,'" ond __.. .fce' Wes' of SE Sec. Co,.

Dwf::iI: ~74 LA E.'¥'. 1:2·641

Ager>cy ..

Do'e of Te.' ..

TEST OATA

. 19 _ , Copacdy 01 wei I. G P,M.

__ 1.,



STATE WELL NUMBER 03S/04E-36N04S

j
j
:::E 3N

2N

3W 2W lW
IN

Base

1E 2E 3E 4E
lS

2S

3S ~--

SAN BERNARDINO BASE
6 5 4 3 2 1AND MERIOlAN

Township and Range
12Numbering System 7 8 9 10 11

18 17 16 15 14 13

----,19 20 21 22 23 24

30 29 28 27 26 25

31 32 33 34 35 36 ---,
I
I

1oW APPENOIX J

TOWNSHIP 03 SOUTH.
RANGE 04 EAST

Section Numbering System

r------
I

01 02
o 0

TRACT "N"
Well Numbering System

and locatiorl

,w

0 C B A

E F G H

M l K J

N P Q R

SECTION 36
Tract Numbering System



WaIel- WeU Identification

State well numbers identifying each water well in the Central Busin are derived from a system
based on the U.S. Public Land Survey. Each number consists of township and range designations, a
section number. a letter representing the 40-acre tract in which the well is situated. a sequence number
indicating the chronological order in which the well number was assigned, and a lener represenling the
base and meridian. The last lener is frequently omitted from well numbers in a single area beause all
wells there share a single base and meridian. The components of Well 3S/11 W-12C03S. for example,

are identified below.

s03c1211 W

THE DERIVATION Of THE COIolPONENTS IS IUUsTRATED BELOW;

35

R.HW. R.l:5W. R.12W. R.11W. R.10W.
H

5 4 3 2 J

7 8 9 10 11 0 R
T.25

18 17 16 15 14 13
T..3S

19 20 21 22 23 24

r.~s
30 29 2 27 26 25
31 32 33 34 35 36

SYSTEM FOR WATER WELL IDENTIFICATION
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ApPENDIX K

EXAMPLE

FIELD LOG BOOK SHEET
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Station NarnelNumber Sample ID nne Sample Specilic pH DIssolved Weal.her CorniIloos TldeJDepthiRow ConYnenls
I..&b Analysis Codes Number (PST) Tempenlture Cclndudance Oxygen Dalll

...

-

Sampling Run Name:

Ice Chest Number TransportTemperatureOC

Field Log Book Sheet
Samplers:

NOTES:

Sampling Date:



DESIGN. LAYOUT, AND PRTNTfNG: CITADEL PRESS




